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Impact Log 
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1 Impact Log 
Engagement with stakeholders is an important part of this project and Table 1 details meetings and conferences attended, along with publications and notable 
contributions from specific individuals or groups.  
Table 1: List of stakeholders engaged throughout research and meetings and events attended throughout the project. 
Meeting/Event Date Stakeholders Comments/Outcomes Impact 
Rating 
Between October 2016 and April 2017: 
Publication of 
Paper 2 
13th March 
2017 
Project sponsors, 
University (Surrey, 
Warwick and 
Nottingham Trent) 
and 
Criminology/Security 
Professionals 
academia. 
Publication of Paper 2 ‘The falling carbon footprint of acquisitive and violent offences’, made available Open Access online at: 
https://doi.org/10.1093/bjc/azx009. 
Press release shared with Secured by Design, University of Surrey and Home Office marketing/communications contacts to increase publicity of 
research.  
Research summary (2-pager) drafted and sent to Secured by Design for publication on their website. 
High 
Publication of 
Paper 3 
26th 
February 
2017 
Publication of Paper 3 ‘Can burglary prevention be low-carbon and effective? Investigating the environmental performance of burglary 
prevention measures’, made available Open Access online at :  https://link.springer.com/article/10.1057/s41284-017-0091-4  
Press release shared with Secured by Design, University of Surrey, Nottingham Trent University and Home Office marketing/communications 
contacts to increase publicity of research.  
The research paper has been covered online by: 
AJ Locksmitsh (27th March): http://www.ajlocksmithsleicester.co.uk/blog/can-burglary-prevention-be-low-carbon-effective/  
Lock and Security News (22nd March): 
http://www.locksandsecuritynews.com/pages/13018/door_and_window_locks_are_less_carbon_costly_and_more_effective_than_burglar_alarms/  
Global Security Market (21st March): https://www.securityworldhotel.com/int/News/Business-News/study-claims-locks-are-a-more-efficient-
solution-than-electronic-security#.WNOVSBLyiRs  
University od Surrey (13th March): http://www.surrey.ac.uk/mediacentre/press/2017/door-and-window-locks-are-less-carbon-costly-and-more-
effective-burglar  
Science Newsline (13th March): http://www.sciencenewsline.com/news/2017031316350076.html 
Phys.org (13th March): https://phys.org/news/2017-03-door-window-carbon-costly-effective-burglar.html  
Research summary (3-pager) drafted and sent to Secured by Design for publication on their website. 
High 
Acceptance of 
Paper 3 
3rd February 
2017 
Acceptance of publication of Paper 3 received from the Security Journal (Palgrave Macmillan UK) High 
Acceptance of 
Paper 2 
30th January 
2017 
Acceptance of publication of Paper 2 received from the British Journal Of Criminology.  High 
Meeting to discuss 
‘costs of crime’ 
update work  
11th Jan 
2017 
Home Office Attended meetings with the Home Office economists team working on the update to the ‘cost of crime’ estimates. Discussed scope to include 
carbon footprint estimates. As the new costs model is nearly complete work on updating the carbon footprint estimates can follow and publication 
will hopefully be early in the new year.  
High  
Attended 
ANZSOC 2016 
conference in 
29th Nov-2nd 
Dec 2016 
Criminology research 
community 
Presented research in a Green Criminology concurrent session. Received positive feedback about the impact of the project within Green 
Criminology and it’s potential to mainstream green issues. Was advised to bring work together with research on harm resulting from crime 
(address in revisions of Paper 2 following reviewers similar comments). Very useful and insightful sessions attended throughout the conference.  
High 
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Meeting/Event Date Stakeholders Comments/Outcomes Impact 
Rating 
Hobart, Australia  
Submitted paper 3 
to Security Journal 
11th 
November 
2016 
Project sponsors, 
University and 
academia.  
Submitted carbon cost of crime prevention paper to Security Journal. High 
Paper 1 research 
publicized in 
Professional 
Security Magazine 
October 
Issue 
Project sponsors and 
crime prevention 
specialists  
Link: http://www.professionalsecurity.co.uk/online-magazine/23-09-16/26-10/mobile/index.html#p=36  
  
Medium 
Response from 
British Journal of 
Criminology 
(Paper 2) 
17th 
October 
2016 
Project sponsors, 
University and 
academia.  
After reviewing process, received the decision that a major revision is required and advised to revise and resubmit.  
Need to contextualize the harm in terms of environmental harms compared to other harm caused by crime and should be able to address this 
through revision the front end, discussion and conclusion sections ( no work needed on analysis or methods).  
High 
From 42-month report: 
Cross-Whitehall 
Sustainability 
Meeting – 
presentation about 
sustainability 
reporting 
26th 
September 
2016 
Sustainability 
colleagues in other 
government 
departments 
Positive feedback received from sustainability colleagues across government about the Home Office Sustainability Report, in particular the wider 
look at sustainability including the carbon cost of crime research work. Also made contact with a colleague to discuss the potential of sharing 
ideas on how to put The State of the Estate Report together.  
Low 
NPEG meeting 
presentation of 
final results 
20th 
September 
2016 
Police sustainability 
colleagues and wider 
police forces 
Research engineer presented research results (from papers 1, 2 and 3) at the police estates (NPEG) Environment team meeting, held in Greater 
Manchester Police HQ. Very positive feedback received from the team and encouraged further to promote the link between sustainability, crime 
and policing in more public channels as this can help justify the team’s work in their respective forces on sustainability.  
Medium 
Submitted Paper 2 
to British Journal 
of Criminology 
2nd Sept 
2016 
Criminology 
academia 
Submitted crime drop and carbon paper to the British Journal of Criminology. Within a few days the editor replied with positive comments and 
asked the research team to address a few further points within the literature review section of the paper (that the crime drop is contested) and to 
re-submit. A revised manuscript was submitted on 2nd September and has been sent out for review. The editor advised that a decision is normally 
reached within 10 weeks (by mid-November).  
High 
SD report and 
research summary 
published online 
5th August 
2016 
Home Office Available at: https://www.gov.uk/government/publications/home-office-sustainability-report-2015-to-2016  
The Home Office Sustainability includes a summary of the research project progress and also published alongside is a summary of the Paper 1 
and a link to the publication in order to share the results of the project directly from the project sponsors website.  
 
Medium 
Costs of crime 
update working 
group meeting 
21st July 
2016 and 7th 
September 
2016 
Home Office policy 
makers and 
economists 
Research engineer attended two working group meetings about the costs of crime economist update work. The carbon cost of crime estimates is to 
be included in this update (and the research paper referenced and referred to). This will hopefully enable the environmental impact of crime to be 
considered alongside the social and economic estimates of crime’s impact which policy makers use when discussing crime prevention. Deadline 
for this update is currently December 2016. 
High 
Accepted abstract 
to attend 
conference in 
November 
15th July 
2016 
Research Engineer, 
wider international 
criminology 
academics 
Abstract submitted to the Australia and New Zealand Criminology Conference (ANZSOC) was accepted for a presentation. This will be held in 
Hobart, Tasmania, Australia between 28th Nov and the 2nd Dec 2016. Research Engineer to use remaining EPSRC conference budget to fund this 
final international conference to share research outcomes with an international audience. 
Medium 
CES 2016 
Showcase 
29th-20th 
June 2016 
University The EngD Conference this year was part of a general showcase of the Centre for Environmental Strategy (CES). Final year research engineers 
were not asked to present their research as a presentation, but a poster of the work was provided to be included in the venues for the showcase. 
Good chance for networking with University colleagues and other project sponsors 
Low 
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Meeting/Event Date Stakeholders Comments/Outcomes Impact 
Rating 
ECCA conference 20th -24th 
June 2016 
Research Engineer, 
crime science 
academic community 
Research Engineer attended the Environmental Criminology and Crime Analysis (ECCA) Conference, hosted by the German Police University in 
Munster. Gave a presentation on recent research results and discussed the implications of the results throughout with notable crime science 
colleagues. These included several designing out crime specialist academics, such as Graham Farrell (worked with Ken Pease on original carbon 
cost of crime paper), Paul Ekblom, Gloria Laycock, Ronald Clarke and several others. This was a great opportunity to network with this group 
and the research was received very favourably and excellent feedback and comments provided by the delegates of the conference.  
High 
Online media 
coverage of paper 
June-
August 
2016 
General public, 
research team 
The research paper, through press releases and publicity has been covered online by several media outlets, links to a few included here: 
SDRN newsletter (26th June): http://www.sd-research.org.uk/research-and-resources/addressing-carbon-crime-blind-spot-carbon-footprint-
approach  
Science Magazine (28th June): http://www.sciencemag.org/news/2016/06/does-crime-curb-or-contribute-climate-change  
University of Surrey (1st July): http://www.surrey.ac.uk/mediacentre/press/2016/estimating-carbon-footprint-crime  
Secured by Design (July): http://www.securedbydesign.com/news/estimating-the-carbon-footprint-of-crime/  
Pan European Networks (12th July): http://www.paneuropeannetworks.com/defence/study-estimates-carbon-footprint-of-
crime/?utm_source=MailingList&utm_medium=email&utm_campaign=defence+newsletter  
The Crime Prevention Website (12th July): https://thecrimepreventionwebsite.com/b/1534/crime-prevention-news/2016/jul/12/addressing-the-
carbon-crime-blind-spot/  
Wellbeing (August): https://www.wellbeing.com.au/at-home/planet/crimes-carbon-footprint.html  
Professional Security (2nd August): http://www.professionalsecurity.co.uk/news/case-studies/carbon-footprint-of-crime/  
New York Times (3rd August): http://www.nytimes.com/2016/08/04/science/climate-change-rebound-effect.html?emc=eta1&_r=0  
High 
Academic paper 
published 
17th June 
2016 
Research team, 
Sponsors and 
University 
Early online publication of first academic paper,  
Reference: Skudder, H., A. Druckman, J. Cole, A. McInnes, I. Brunton-Smith and G. P. Ansaloni (2016) Addressing the carbon-crime blind spot: 
a carbon footprint approach, Journal of Industrial Ecology, In Press.  
Communications plan linked to publication followed to create publicity and raise awareness of the research. This included press releases 
circulated to the publisher, the university, and sponsors, and an email sent out to stakeholders (including cross-government sustainability 
colleagues, police estate colleagues, within the Home Office and MoJ sustainable operations team among others.  
Paper in the Top 5% of all research outputs scored by Altmetric (Journal media tracking software). (dated: August 2016).  
High 
Home Office early 
career researchers 
event 
16th June 
2016 
Research Engineer 
and Home Office 
sponsor 
Presented poster of recent research results at a crime prevention awareness event hosted by the Home Office. This included academics from 
several universities and guest speakers from policing and Home Office policy. Linked to the Home Office launch of Modern Crime Prevention 
Strategy.  
Medium 
From 36-month report: 
Secured by Design 
Annual Training 
event 
2nd-3rd 
March 2016  
Crime prevention 
specialists (crime 
prevention design 
advisors) 
Attended the training event as a guest. Used the day as an opportunity to liaise with crime prevention professionals and discuss Project 3 research 
(burglary prevention products)  
Low 
Final Decision on 
paper submitted to 
Journal of 
Industrial Ecology 
24th 
February 
2016 
Academia, sponsors Final acceptance for publication following on from revised manuscript submitted in response to reviewers comments. Paper to be entitled 
“Addressing the Carbon-Crime Blind Spot: A Carbon Footprint Approach” and published within the Journal of Industrial Ecology.  
High 
Meeting with 
Professor Tseloni 
from Nottingham 
Trent University  
8th February 
2016 
Research team After meeting at the Crime Survey Users Conference in December, Prof. Tseloni suggested that the research engineer get in contact regarding 
previous research work on crime prevention products. This meeting was to discuss the possibility of expanding this work and integrating the 
carbon footprint of these products with the effectiveness measure already established (Security Protection Factors or SPFs). Prof. Tseloni agreed 
to share data from the previous research and assist in the analysis of this project work as a co-author of a potential research paper. This paper 
High 
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Meeting/Event Date Stakeholders Comments/Outcomes Impact 
Rating 
(Project 3 - Paper 3) aims to analyse whether certain burglary prevention products are more or less damaging in terms of carbon impact, but also 
highlight those which way provide dual benefits (are effective eta preventing crime and also low carbon over their lifespan).  
Responded to call 
for evidence about 
climate change co-
benefits 
January 
2016 
Department of 
Energy and Climate 
Change 
UK Energy Research Centre (UKERC), on behalf of DECC, were conducting a survey to collect evidence relating to research which assessed co-
benefits of climate change mitigation. The research student, with input from supervisors, responded to this survey with details of the project and 
the expected publication 
High 
 
Lecture invitation January 
2016 
University Asked to lecture about the Carbon Cost of Crime research as part of the Masters level Sustainable Development Applications module (run by Ian 
Christie and Stephen Morse) in the Centre for Environmental Strategy (CES) at the University of Surrey.  
Low  
Crime Survey 
Users Conference 
December 
2015 
Criminology 
academia  
The Research Engineer presented at the Crime Survey Users Conference in London, hosted by the UK Data Service. The presentation as entitled: 
“Cutting crime, cutting carbon” and is available online here: https://www.ukdataservice.ac.uk/media/604226/skudder.pdf  
Very positive feedback given at the conference and useful discussion from the questions which followed. Professor Tseloni made contact and 
suggested an extension of their work on effective crime prevention measures. Slides available https://www.ukdataservice.ac.uk/news-and-
events/eventsitem/?id=4217  
High 
PwC Building 
Public Trust 
Awards Luncheon 
– workshop and 
award nomination 
December 
2015 
Home Office, public 
sector sustainability 
community 
Research Engineer and principle industrial supervisor attended a luncheon organised by PwC for the Building Public Trust Awards (BPTAs). 
Home Office hosted a stall as part of a Sustainability Workshop and presented about ‘wider impacts in reporting’. The Carbon Cost of Crime 
project was highlighted as an area which enables their reporting to look at wider aspects of sustainability related to the Home Office. Rather than 
focussing on Greening Government Commitment targets, the research project has enabled a much broader and more material look at the impacts 
of how the Home Office operates and the added value of preventing crime. The workshop was very well received by the attendees and 
connections made with some interested parties to follow up with following the event. 
 
The Home Office sustainability report (2014-15) was shortlisted for the Sustainability Reporting in the Public Sector award and received a highly 
commended mention for being in the Top and was included within a PwC blog about the event.  
Medium 
COP21 key facts 
on EngD project 
provided 
December 
2015 
University, COP21 
attendees 
The University of Surrey Centre for Environmental Strategy (CES) hosted a stand at COP21 and advertised the research projects currently being 
undertaken, including the carbon cost of crime work. 
The researcher provided a list of ‘key facts’ about the project and these were presented as posters alongside other EngD projects.  
Medium 
Decision on paper 
submitted to 
Journal of 
Industrial Ecology 
17th 
November 
2015 
Academia, sponsors Acceptance for publication (subject to revisions) for the paper entitled “Addressing the Carbon-Crime Blind Spot: A Carbon Footprint Approach” 
within the Journal of Industrial Ecology. Revisions and response to decision letter to be submitted to the editor as soon as possible following this 
decision. Publication of these initial results will verify the methodology of the project and may encourage the use of the estimates as part of policy 
making. This first publication may also help further publications within a criminology context more feasible.  
High 
Crime and Policing 
Group lunch and 
learn session 
November 
2015 
Wider Home Office 
colleagues 
Session to describe research and discuss potential applications within other parts of the Home Office was hosted by the Crime and Policing Group 
(CPG) directorate. Workshop was attended by around 10 colleagues with an interest in the research (ranging from economists, analysts, policy 
teams and operational risk teams). The session organiser followed up with attendees with the presentations slides and the Research Engineer is 
planning to arrange follow-up meetings with any interested colleagues to continue the discussion around applications of the research. 
Medium 
From 30-month report: 
EngD Conference September 
2015 
University, Sponsors Poster presentation and research engineer took part in 3-minute-thesis competition. Several delegates engaged with research content and provided 
positive feedback on the poster and content of 3-minute thesis presentation.  
Medium 
Sent ‘to note’ 
submission to 
Home Office 
ministers and 
officials 
July 2015 Home Office, 
Sponsors 
Updated Home Office officials on progress so far in the project and encouraged wider dissemination of the research findings throughout the 
department. As a result a’ lunch and learn’ session has been organized to showcase the work to the Crime and Policing group (CPG) policy 
advisers and researchers in November 2015.  
High 
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Rating 
Home Office 
Sustainability 
Report 2014-15 
published online, 
alongside info 
graphic 
July 2015 Home Office, wider 
public, sustainability 
professionals 
See finished report here, which includes an update on progress within Carbon Costs of Crime research Project (Page 46). The research has helped 
inform the Home Office of their wider impacts and encouraged work to investigate other areas such as the impact of Immigration Services (Page 
47).  
This report is publicly available and demonstrates how the Home Office ‘adds value to the services they deliver and how they contribute to social 
well-being, ensure environmental quality and support the economy, now and in the future’. 
Other government department’s share best practice through their reporting and this is audited by the National Audit Office (NAO). PwC also 
hosts a ‘Building Public Trust awards’ which scrutinizes the Home Office and other department’s sustainability reporting and publicizes where 
improvements or innovations are being made. This year’s report has been shortlisted with 2 other organizations for the award of ‘Sustainability 
Reporting in the Public Sector’, the winner of which will be announced in December. 
Medium 
Submitted research 
outline to College 
of Policing ‘What 
Works in Crime 
Reduction’ 
Research Map.  
July 2015 Wider public, police 
forces, crime 
reduction institutions 
The website hosts a Research Map to detail relevant and on-going policing related research in order to encourage collaboration and enable police 
officers to engage directly with researchers. We submitted a proposal to this Research Map on the Carbon Costs of Crime work which now 
appears on the website with contact details of the research team, link here. 
 
Medium 
Meeting with Nick 
Tilley 
(criminologist)  
June 2015 Research engineer Discussed the College of Policing What Works toolkit and other crime reduction research work to help inform Project 3 literature review and 
methodology.   
Low 
24 Month 
dissertation 
submitted and Viva 
Voce exam  
May 2015 Research team, 
University and 
Sponsors 
Passed Viva exam with no corrections needed. Examiners comments taken forward to influence future plans of research (detailed throughout 
report).  
High 
Research paper 
submission to 
Journal of 
Industrial Ecology  
May 2015 Academia Academic contribution and requirement of EngD project.  
Publication aims to instill confidence in the research methodology and enable the Home Office to reference the work as a peer reviewed 
publication as part of any update to the ‘Costs of Crime’ Green Book guidance. 
High 
From 24 month report:  
Sustainability 
Week in the Home 
office - poster 
display 
March 2015 Home Office staff 
and organisation as a 
whole 
Publicity of research throughout Sustainability Week in the Home Office. Poster detailing research on display and internal Home Office staff 
encouraged to with research aims and results. Contact made with internal communications colleague (Neil Lands) about presenting research at 
Civil Service Live event in September 2015.   
Medium 
NAO 
Sustainability 
Reporting within 
Central 
Government 
Review 
February 
2015 
Government 
departments, public, 
Home Office 
Project mentioned as part of Home Office Sustainability Report’s ‘wider influence’. Positive contribution highlighted as good practice and still 
more needed.  
Medium 
ACPO training 
event conference 
February 
2015 
ACPO Secured by 
Design and partners 
Workshops held at training event in the form of focus groups. Delegates (crime prevention design advisors –CPDAs) were asked for suggestions 
and opinions relating to the carbon footprint of crime prevention measures. Results detailed in Table 7.   
High 
Avon & Somerset 
police project 
January 
2015 
Avon & Somerset 
police, research 
Initial application for innovation funding for project to implement a sustainable approach to reducing the number of burglaries that occur in a 
specific pilot area of Bristol.  
Medium 
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Rating 
application for 
Home Office 
Innovation 
Funding 
engineer, Secured by 
Design, SusTrans 
and others involved 
in funding bid. 
Home Office 
Sustainability 
Report 2013-14 
published online 
November 
2014 
Home Office, public Stand-alone Sustainability Report (which compliments the mandatory annual report and accounts) included a brief summary of the Carbon Costs 
of Crime research and also the Home Office footprinting estimates as part of the ‘wider influence’ of environmental impacts.  
Medium 
Government 
Response to EAC 
Enquiry 
(Sustainability in 
the Home office) 
published online 
November 
2014 
Central government 
(committee and 
departments).  
Carbon Cost of Crime project mentioned as part of the response to embedding sustainability within policy making (through the mechanism of 
valuing crime within impact assessments).  
Medium 
NPEG 
Environment 
Group Annual 
Report 
contribution 
October 
2014 
(stakeholder 
meeting) 
Police forces 
energy/sustainability 
managers (part of 
NPEG Environment 
team) and Home 
Office 
NPEG aims to publish an annual report on their achievements as a cross-police force group. The Police footprint estimates related to their supply 
chain spend (Project 2) may help inform this report on opportunities the forces have regarding reducing their supply chain impacts – many only 
currently focussing on direct emissions. As part of Project 2, a questionnaire was circulated to NPEG members to collate a record of existing 
reporting throughout forces and this may also feature in their annual report to demonstrate the work already being undertaken.  
Medium 
From 18 month report:  
Avon & Somerset 
police project 
September 
2014 (initial 
meeting) 
Police force (SD 
manager Hannah 
Watts as contact) and 
locals who will 
benefit from crime 
prevention schemes 
with environmental 
considerations. 
Project results helping to build evidence base of environmental impact/savings from scheme and also part of the evaluation process following the 
project. 
Low 
BRE Innovation 
Park visit 
September 
2014 
Building research 
establishment (BRE), 
Secured by Design, 
Home Office 
Connections made with several areas of BRE including security, life cycle assessment of materials and BREEAM. Resources including the Green 
Guide introduced which will help inform Project 3 (Burglary impacts)  
Low 
Published article 
on University of 
Surrey website 
August 
2014 
University and wider 
public 
Building the reputation for the project online (article appears when project title is googled for instance). Contact made for further articles in the 
future also.  
Article URL: http://www.surrey.ac.uk/features/investigating-carbon-cost-crime  
Excerpt from article: “In the EAC’s enquiry into Sustainability at the Home Office, Helen’s work was recommended as an important piece of 
research which will help to inform policy and impact assessments within the department. The project involves carbon footprinting different 
criminal offences and identifying not only which crimes result in the largest carbon emissions but also which aspects of the offences are 
responsible for those emissions.” 
High 
ECSEE 5th-8th July Academics within Connections with other academic researchers made and small publicity around research project within wider context.  High 
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Conference 2014 Sustainability Citation: Skudder, H., Druckman, A., Cole, J., McInnes, A., Brunton-Smith, I. and Ansaloni, G. P., (2014) The Carbon Costs of Crime in England 
and Wales, paper presented at the IAFOR European Conference on Sustainability, Energy and the Environment (ECSEE 2014), Brighton, UK. 
Home Office 
Sustainability 
report published  
September 
2014 
Home Office and 
wider public  
Project update and other work streams from this project (Home Office footprint) feature within this years Home Office sustainability report and 
help contribute to mainstreaming of sustainability within the Home Office. 
Medium 
House of 
Commons 
Environmental 
Audit Committee 
(EAC) hearing 
May 2014 Government select 
committee, Home 
Office as a 
government 
department and wider 
public interest 
Formal enquiry by the EAC into ‘Sustainability at the Home office’, prompted by the National Audit Office departmental sustainability overview. 
The hearing held on 30th April 2014 included mentions of my research project (by Home Office official) as an important area of research with the 
ability to help inform impact assessments and policy in the future.  
Follow up report on the enquiry published on the 12th September 2014 including recommendations of how to utilise carbon costs of crime 
research.  
High 
From first 12 months:  
Crime and Policing 
Event 
March 2014 Secured by Design 
accredited businesses  
Connections made with industries that manufactured SBD products and environmental impact discussed.  Low 
Costs of crime 
working group 
March 2014 Home Office 
Economists 
Possibility of integrated carbon costs of crime into appraisal toolkit (currently only economic and social costs included) High 
Home Office-
individual 
meetings 
May 2013-
March 2014 
Various (listed 
opposite) 
Close links with the designing out crime team for future guidance. 
Data sources provided and explained. 
Reports and existing research elsewhere in the Home Office explored. 
Meetings with: Carol Larkin (designing out crime team), Sophie Hale (growth economics), Lisa Jordon (counter-terrorism unit), Marc Roffey 
(police procurement), Sam Choudry & Angela Wilson (finance), Lauren Charlton (supply chain and procurement), Amy Everton & Laura 
Williams (Commercial Victimisation Survey), Colin Wilson (CAST) 
Low 
SD Research 
Network 
Conference 
January 
2014 
Defra research 
network 
Existing research knowledge base expanded and connections made for future events Low 
National Police 
Estates Group 
(NPEG) 
Environment Team 
January 
2014 
Sarah Thorpe 
(Hampshire police & 
Chair of group), John 
Palmer (BTP) & 
other police force 
sustainability 
managers 
Presented carbon cost of crime estimates at the meeting and received feedback from police SD practitioners. Possibility of working on projects in 
the future from connections made. 
Medium 
Defra-individual 
meetings 
May 2013, 
February 
2014 
Minas Jacob 
(sustainability 
mainstreaming lead), 
Rocky Harris 
(Emission factors 
lead) 
Connections made to Defra’s SD teams and emissions factors data received to enable carbon cost of crime estimates to be most up to date. Low 
Crime Survey 
Users conference 
December 
2013 
Crime statistics 
network researchers 
Existing research knowledge base and connections, in particular the uses of crime data Low 
Sustainability November Processionals in Home Office SD team training. Connections with industry and reporting practices shared. Medium 
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Leaders Forum 2013 industry an some 
government 
Centre or Applied 
Science and 
Technology 
(CAST) open day 
November 
2013 
Home Office 
researchers: police 
and industry 
technology to fight 
crime.  
Research and development aspect of the Home Office explored, connections made for future.  Low 
NHS Sustainable 
development unit- 
phone meeting 
October 
2013 
Imogen Tennison 
(SD team) 
Comparisons between carbon intensity of NHS with policing. Low 
Department of 
Health 
October 
2013 
Louse Newport and 
Chris Hardy (SD 
team) 
Links between crime and health to inform future research. Low 
From first 6 months:  
Cross-Whitehall 
SD practitioners 
meetings 
September 
2013 
All gov. depts. SD 
teams members 
Keeping departments across government up to date with SD practice. Results presented and useful feedback received. Medium 
Designing out 
Crime-individual 
meeting 
August 
2013, June 
2013 
Paul Ekblom (central 
St Martins college), 
Dennis Donovan 
(Crime Prevention 
Design Adviser for 
Sussex) 
Connection made for future projects looking into crime prevention and designing out crime. Low 
Hampshire Police 
Attachment 
August 
2013 
Andover police 
station (Hampshire 
Constabulary) 
Insight into policing and recorded of criminal incidents. Medium 
Carbon costs of 
crime previous 
research - 
individual meeting 
July 2013 Ken Pease (former 
carbon costs of crime 
researcher) 
Invaluable connection made to help inform project progress in the future.  High 
Association of 
Chief Police 
Officers 
July 2013 Philip Chatwin 
(Olympics designing 
out crime) 
Insight into designing out crime in practice.  Low 
Ministry of Justice July 2013 Alex Limberg (SD 
team), John Turner 
(SD data) 
Data from prisons and other aspects of CJS and connections made for policy implications of research Low 
DECC July 2013 Jon Elliot (Emission 
Factors research 
team) 
Emissions factors discussion and connection made for future. Low 
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2 Conference abstracts 
ANZSOC, Australia, November 2016 
The carbon footprint of crime and crime prevention - a green 
opportunity? 
 
Carbon emissions arise as a result of police investigations, criminal justice 
proceedings, imprisoning and rehabilitating offenders, replacing items that get 
stolen and supporting or caring for victims and their families. These emissions are 
poorly considered, but represent a substantial environmental impact.  Crime 
prevention delivers social and economic benefits, but if emission reductions can 
also be achieved from preventing crimes there are potential added benefits for the 
natural environment  - a green opportunity.  
 
Using a carbon footprinting technique known as Environmentally-Extended Input-
Output Analysis (EE-IOA), this paper quantifies the carbon footprint of crime 
within England and Wales. Drawing on recorded crime data from the last 20 years 
we demonstrate that the fall in crime has been associated with a drop of over 38 
million tonnes of carbon. Our results show that a decline in the number of burglaries 
and vehicle thefts is responsible for a large proportion of these savings, and in 
particular a fall in emissions from replacing damaged or stolen property (i.e. 
vehicles). 
 
We also show that crime prevention measures, specifically related to burglary 
offences, can be both effective and low carbon, presenting a win-win situation for 
security and sustainability. Looking at crime through this environmental lens 
provides new information about the impacts of crime and may provide an 
opportunity to help inform more sustainable approaches to crime prevention in the 
future.  
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ECCA, Germany, June 2016 
Does cutting crime also cut carbon? 
The drop in crime across developed countries since the mid 1990s has led to benefits 
in terms of reduced burden on society and the economy. There is, however, an as yet 
untold story covering the benefits of crime reduction on the natural environment. Our 
study addresses this by estimating the carbon footprint of crime over the last few 
decades and highlighting that significant carbon savings may have been achieved 
from the drop in crime.   
We present carbon footprints for different offence types, including homicide, assault, 
burglaries and thefts, alongside the total footprint of all crime committed in England 
and Wales between 1995 and 2014. We highlight that whereas the number of police 
recorded offences fell by 25% over these two decades, the carbon footprint dropped 
by 53% over the same period. The decline of vehicle thefts and burglaries in 
particular are responsible for these carbon savings, due to the high proportion of 
emissions that result from the replacement of damaged or stolen property (i.e. 
vehicles). 
Looking at crime through this environmental lens provides new information about 
the impacts of crime and may provide an opportunity to help inform more 
sustainable approaches to crime prevention in the future. 
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Crime Survey Users Conference, London, UK. December 2015 
Cutting crime, cutting carbon: Has the crime drop also reduced 
carbon emissions? 
The drop in crime across developed countries since the mid 1990s has led to benefits 
in terms of reduced burden on society and the economy. There is, however, an as yet 
untold story covering the benefits of crime reduction on the natural environment. Our 
study addresses this by assessing the carbon footprint of crime over the last few 
decades, by combining data from the Crime Survey of England and Wales, police 
recorded crime statistics and unit carbon footprints of crime.   
Initial results highlight that whereas the number of police recorded offences fell by 
25% between 1995 and 2011, the carbon footprint dropped by 53% over the same 
period. The decline of vehicle thefts and burglaries in particular are responsible for 
these carbon savings due to the high proportion of emissions that result from the 
replacement of damaged or stolen property (i.e. a vehicle). 
This information may help inform more sustainable approaches to crime prevention 
by highlighting the potential savings of emissions that may be gained by reducing 
crime. Future work will also aim to further explore the possibility of reducing this 
carbon footprint in the future. 
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EngD, Surrey, UK, September 2015 
Cutting Crime, Cutting Carbon 
Crime directly and indirectly impacts people and businesses on a daily basis (e.g. 
CCTV surveillance, insurance, street design, policing and so on). Victim based crime 
surveys across developed countries are finding that many types of common or street 
crimes, such as assault, burglary and car crimes, have declined dramatically since the 
1990s (Farrell et al., 2014). The Crime Survey for England and Wales, for example, 
saw a peak in 1993 for household crime, followed by a steep decline, which is also 
echoed in a decline in police recorded crime figures (Home Office, 2012).  
This reduction of crime has obviously led to benefits in terms of reduced burden on 
society and reduced costs to the economy. While the extent of these impacts are well 
researched, there is, however, an as yet untold story covering the impacts of crime on 
the natural environment.  
Pease (2009) identified a carbon-crime blind spot where environmental impacts are 
overlooked in regards to crime and crime prevention studies and policies. Our 
research aims to quantify these environmental impacts. In order to do this we assess 
the carbon footprint of crime and how this has changed over the last couple of 
decades. The methodology combines police recorded crime statistics, monetised cost 
of crime estimates and carbon emission factors, which convert these costs into a 
carbon footprint.   
Initial research has showed that recorded crime in England and Wales resulted in just 
over 2 million tonnes CO2e for the year 2011. This carbon footprint is equivalent to 
the direct annual energy use of around 450,000 UK homes and so is a significant 
impact. 
Analysis into how this footprint has changed over time has showed that whereas the 
number of offences recorded annually by the police fell by 17% between 1990 and 
2011, the carbon footprint dropped by 37% over the same period. These results 
highlight the potential carbon reductions that might be achieved if crime levels are 
cut further in the future. 
In particular, the research has highlighted specific offences that have led to this 
carbon reduction over time. The number of recorded vehicle thefts and burglaries 
have fallen dramatically over the period and resulted in carbon savings in recent 
years. This is due to the high proportion of emissions that result from the 
replacement of damaged or stolen property (i.e a vehicle).  
The number of more personal offences, such as homicide or serious wounding have 
either remained at a stable rate over time or increased slightly, but not sufficiently to 
counteract the drop in carbon resulting from property related offences.  
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Of course there are limitations to the study including the availability of emissions 
factors, the changing practices of police recorded crime and the assumptions made 
regarding the emissions that arise from criminal activities. However, this research 
project has identified the potential savings of emissions which can be gained by 
reducing crime, and we aim to further explore the possibility of reducing this carbon 
footprint in the future. Incorporating information about this environmental impact 
into the toolkit which UK policy makers use to value crime would address the 
‘carbon-crime blind spot’ and may enable more sustainable approaches to crime 
prevention to be evaluated and assessed. Future work will, in addition, assess the 
carbon footprints of crime prevention measures in order to compare these to the 
footprint of the crime they aim to prevent.  
 
  
Conference Abstracts 
Page    14 
ECSEE, Brighton, UK, July 2014 
Carbon Costs of Crime in England and Wales. 
Crimes result in numerous costs to society, the economy and the environment. These 
include police time, health services, court hearings, prison sentences and the costs to 
replace damaged or stolen goods. To date, the Home Office has estimated the social 
and economic costs of volume crime, but the environmental impact of criminal 
offences has been largely unacknowledged. In order to address this overlooked 
aspect, this paper aims to quantify the carbon footprint of crime. The estimates have 
been made on a per offence basis and as a total carbon footprint of all crime 
(recorded and estimated unrecorded).   
Using the most up to date carbon emission multipliers available, derived from 
environmentally extended input-output analysis, the total carbon footprint of all 
crime committed within 2011 is estimated to be over 4 million tonnes CO2e. This 
footprint accounts for the direct and indirect emissions from goods and services 
associated with criminal offences, within England and Wales.  
As a novel subject area, with only one prior tentative estimation (Pease, 2009), this 
project serves as a continuation of the investigation into the carbon-crime blind spot 
and agrees with Pease’s assertion that crime cannot be carbon neutral.  
The carbon footprint estimations have taken the first steps to valuing the 
environmental impact of crime and provides the potential for these impacts to be 
embedded more easily within crime prevention policies and initiatives (through 
impact assessments). This will ensure that efforts to reduce crime in the future will 
be more sustainable by considering environmental, economic and social costs. 
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EngD, Surrey, UK, June 2014 
The Carbon Cost of Crime 
Crimes result in significant consequential costs to society, the economy and the 
environment. These costs include police time, health services, court hearings, prison 
sentences and the replacement of damaged or stolen goods. To date, the Home Office 
has estimated the social and economic costs of crime, but the environmental impact 
of criminal offences has been largely unacknowledged. To address this gap, this 
EngD project provides an estimate of the carbon footprint of crime. What is the 
carbon impact of a single criminal offence? What is the footprint of all crime that 
occurs within a given year?  
Using the most up to date carbon emission factors available (derived from 
environmentally extended input-output analysis), the monetised costs of crime 
estimated by the Home Office and police recorded crime statistics, the carbon 
footprint of crime is estimated. First a carbon footprint per offence is presented, 
broken down into the impact categories including emissions arising from insurance 
administration, stolen/damaged goods replacement, health services, police time and 
prison sentences. Next, the number of offences that has occurred within a given year, 
from police recorded crime statistics, scales the footprints up. Estimates of the 
number of unrecorded crimes are also included in the total footprint, but the 
emissions from criminal justice system activities of these offences are excluded.  
The total carbon footprint estimated includes the direct and indirect emissions 
throughout the supply chain from goods and services associated with criminal 
offences, within England and Wales. The total carbon footprint of all crime 
committed within 2011 is estimated within this study to be just less than 5 million 
tonnes CO2e. This accounts for around 1% of the total UK emissions for the same 
year. 
Within this footprint, hotspots of emissions have been identified as a result of 
specific offence types or from specific activities associated with the offences, and 
highlight potential areas where carbon reductions could be maximised. For example, 
the total carbon footprint of a single homicide is estimated at around 71 tonnes CO2e, 
of which over 80% of the associated emissions arises from a long prison sentence. 
All other offences have much lower footprints per offence, all at 5 tonnes CO2e or 
below. For property offences such as burglary (around 1 tonne CO2e per incident) the 
emissions from the criminal justice system are fewer and emissions associated with 
the replacing of goods accounts for around a third of the total footprint.  
Other areas of note are the police time and health services which account for around 
10% each of the total emissions attributable to crime. These and other hotspots will 
be addressed and suggestions made to target areas in order to reduce emissions 
where possible.  
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This large footprint attributable to crime in England and Wales is most likely still a 
gross underestimation of the true carbon impact of crime. As a unique subject area, 
with only one prior tentative estimation, this project serves as a continuation of the 
investigation into the carbon-crime blind spot and agrees with Pease’s (2009) 
assertion that crime cannot be carbon neutral.  
Further research is on-going to fully understand the environmental, or at least the 
carbon, impact of criminal activities. The carbon footprint estimations have taken the 
first steps to valuing the environmental impact of crime and provide the potential for 
these impacts to be embedded more easily within crime prevention policies and 
initiatives through impact assessments. By including the carbon costs of crime, this 
will ensure that efforts to reduce crime in the future will be more sustainable and 
take into consideration the social, economic and environmental impacts of crime.  
This project is jointly funded by the Engineering and Physical Science Research 
Council (EPSRC), the UK Home Office (department of central government) and the 
Association of Chief Police Officers Secured by Design crime prevention initiative. 
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EngD, Surrey, UK, June 2013 
Impact Statement: The Carbon Cost of Crime 
The ‘Carbon Cost of Crime’ EngD project, partnered with the Home Office and the 
Association of Chief Police Officer’s Secured by Design flagship initiative, is aiming 
to quantify the carbon cost of criminal activity and crime-related services. These 
carbon costs may be associated with replacing of goods that have been stolen or 
damaged, police time and travel, health services for victims, the criminal justice 
system or other consequential costs of crime. As well as looking at crime itself the 
project also aims to compare crime prevention schemes and techniques and their 
associated carbon implications to assess the trade-offs and find win-win solutions 
that provide a more secure as well as a low carbon society.  
The aims of the project are to estimate unit carbon costs of specific crimes, similar to 
the monetized cost of crime statistics already produce by the Home Office, along 
with creating money-to-carbon conversion factors for different crimes using case 
studies and scenario analysis.  
The impact this study will have on society, as a whole, should raise awareness of a 
previously undervalued section of sustainability and aid policy making or appraisal 
in quantifying the wider impacts of crime.  
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3 6-monthly progress reports and 24 month dissertation 
THE CARBON COST OF CRIME                          
6 MONTH REPORT:                                  
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Section 1 
Project Initiation Document 
 
 
4 Introduction 
Climate change is such a fundamental problem that it should permeate all policy 
areas, including crime prevention. This being said, crime, like most things, is not 
carbon neutral and it could be difficult to imagine a high crime society being a low 
carbon society (Pease, 2009). Crime imposes high economic and social costs to 
society and the potential savings to individual households, businesses and the 
public sector from effective crime reduction measures are extremely large (Brand & 
Price, 2000). These monetary costs no doubt also have large carbon implications 
and this connection between crime and climate change remains largely 
unacknowledged. This being only the second study to attempt to estimate the 
‘carbon costs of crime’ highlights how this subject has been overlooked. This project 
aims to align the agendas between a low cost, low crime, more sustainable society 
with a strong relationship between security and environmental policies. 
4.1 Aims and objectives 
The overall aim of this project is first to estimate the total carbon costs of crime. 
These costs can consist of the destruction or theft of property requiring 
replacement, criminal harms to people requiring treatment and the energy cost of 
both the emergency services and criminal justice response to crime events (Pease, 
2009). However, the aim is to not only quantify these emissions associated with 
criminal events but also to establish costs and benefits of crime prevention 
solutions and policy measures in order to reduce overall carbon emissions. 
 
Research Questions to be addressed throughout the project duration: 
1. What are the total carbon costs of crime? 
2. Which aspects of crime emit the most carbon? 
3. What are the carbon costs associated with crime prevention schemes? How do 
these compare with carbon costs of the crimes the scheme aims to prevent? 
4. What policy measures could be implemented to reduce these overall carbon costs? 
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Several objectives have been established in order to address these ambitious aims. 
These include: 
• An increased understanding of the wider impacts of crime 
• A detailed understanding of the range of activities that constitute crime, and a clear 
set of inclusion criteria for the crimes to be included within this study 
• A rise in awareness of the carbon implications of crime amongst relevant 
stakeholders within the wider public sector community.  
• To study specific cases which cover the wider impacts of crime including specific 
crimes or crime prevention schemes.  
• Estimation of money-to-carbon, or similar, conversion factors for key costs of crime 
and crime types, to facilitate further modelling of the carbon costs of crime in other 
contexts. 
• An estimation of the unit cost (money and carbon considered) of specific crimes 
and of future preventive solutions/measures to combat crime 
These overall aims and objectives will be addressed throughout the duration of the 
project. This six-month report document forms a basis of the project introduction 
and will be presented in two parts. Section 1 outlines the background information 
and proposes suitable methodologies to be explored. Section 2 contains additional, 
more detailed, information to supplement this brief introduction and is divided by 
subject areas to be further explored and considered throughout the project 
duration.  
4.2 Previous Study 
As previously mentioned, existing research on the carbon costs of crime is currently 
limited to only one previous study. The first estimate of the carbon costs of crime 
were calculated by the criminologist Professor Ken Pease (2009). The study was 
commissioned by Secured by Design, the police’s flagship initiative accreditation 
scheme in designing out crime. This estimate tentatively put forward the value of 
around 6 million tonnes of CO2 that could be attributable to crime within the UK. 
This included costs as consequences of crimes, including those that are reported 
and estimates of unreported crime.  
As well as tentatively estimating the total carbon costs of crime this study also 
suggested wider implications of crime, it showed that evidence exists that crime can 
be reduced and that engineering of places may be a fruitful means of achieving this 
(Pease, 2009). This alludes to possible solutions in the form of crime prevention 
schemes. The current project also aims to examine the carbon costs of crime 
prevention and to consider the wider environmental benefits of reducing crime. 
This environmental analysis could be used alongside the monetary cost-benefit 
analyses to provide a wider representation of the impacts of crime.  
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4.3 Key Terms 
Crime itself is a very ambiguous term and despite it being well understood can lead 
to confusions of what to include within the remit of ‘crime’. Crime, in the context of 
this project, shall refer to notifiable offences, which include all offences that could 
possibly be tried by a jury (Home Office, 2011). Notifiable offences are those that 
are recorded by the police and make up the police-recorded crime statistics within 
the Crime Survey for England and Wales. These include crimes such as homicide, 
sexual assault, domestic violence, burglary, robbery and theft.  
The term, crime will also refer to the impact of these offences on the victims and 
the offender, which include consequences of crime and responses to crime from 
the criminal justice system. This project will, for the time being, exclude unreported 
crime and crime that may get reported but has limited contact with the criminal 
justice system such as cyber crime or the black market. Once the carbon costs of 
crime have been estimated an extension will include the impact of unreported 
crime, which is likely to be lower due to its disassociation with the criminal justice 
system. 
Carbon costing refers to estimating a figure, in terms of carbon dioxide (CO2) 
emissions, to an activity or action, and is usually linked to energy use or expenditure 
within the economy. For example, a gas bill received by a household can be 
represented in three ways: the amount of money paid for the gas, the number, in 
units, of gas that has been burnt or the amount of CO2 that has been emitted from 
the extraction, processing, transportation and burning of this gas by the household 
consuming it.  
Carbon footprints can either focus on CO2 emissions or account for all greenhouse 
gas (GHG) emissions. GHGs consist of a number of pollutants including Carbon 
Dioxide (CO2), Methane (CH4), Nitrous Oxide (N20), Hydrofluorocarbons (HFCs), 
Perfluorocarbons (PFCs), and Sulphur Hexafluoride (SF6) as defined by the Kyoto 
Protocol (1998). The contribution of Carbon Dioxide (CO2) dominates the global 
warming potential of these GHGs due to the magnitude of its emissions (Lashof and 
Ahuja, 1990). Other GHGs are commonly expressed in carbon dioxide equivalent 
(CO2e) units to estimate carbon footprints but this study will focus on CO2 emissions 
only as the ‘carbon costs’. 
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4.4 Project Context  
The context with which this project is being undertaken will guide the choice of 
methodologies, content, outcomes and conclusion and should be established from 
the beginning. This project is an EPSRC funded Engineering Doctorate degree 
scheme that is jointly funded by the Home Office, a department of Central UK 
Government, and the Association of Chief Police Officers (ACPO) Secured by Design 
crime prevention initiative. With these direct stake holders in mind the aims of the 
project have been designed in order to benefit not only academic research and 
interest but also help mainstream sustainability within central government and 
promote the designing out crime agenda headed by the Police.  
The ‘carbon costs of crime’ is a complex and far reaching subject matter, which 
encompasses not only multiple activities and actions, but also social and 
criminology theories. The case studies chosen throughout the project aim to take a 
more in depth look into smaller areas that are under the umbrella of the ‘carbon 
costs of crime’ and are chosen for their position within the context of the project’s 
stakeholders and sponsors. 
Since beginning the project, each contact or stakeholder the author meets to 
discuss options has posed new and alternative theories that could at some point be 
incorporated into the wider reaches of the project. But the vast number of these 
suggestions implies that a total look at all associations that may be covered by the 
title is impractical. This is not to diminish from the validity of the subject matter as 
this project is ground breaking in its analysis of crime and its wider implications, 
especially with a focus on environmental impacts of crime that have previously 
been omitted from both criminology and sustainability agendas. The marrying of 
these two concepts, crime and sustainability, is logical as they both make large 
impacts on society as a whole.  
The hope of the author is to provide a basis for carbon costing of crime related 
response services, individual crimes and crime prevention schemes. This ambitious 
aim is experimental within these disciplines and the methodology and discussion 
are merely a drop in the ocean of the possibilities in which this subject could be 
explored, but a comprehensive and robust approach will be maintained where 
possible.  
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5 Project Organisation 
5.1 Structure & Communication 
• Project Manager: Helen Skudder 
• Academic Supervisors: Dr Angela Druckman and Dr Ian Brunton-Smith 
• Industrial Supervisors: John Cole, Alan McInnes and Dr Gian Paolo Ansaloni 
Communications exist between the project manager and supervisors on a regular 
basis. This includes weekly email updates from the project manager on progress 
and meetings with all parties present on a bi-monthly basis with the venue 
alternating between the University and the industrial host premises.  
6-month reports and other internal papers and reports produced are reviewed by 
all project supervisors and revised by the project manager before submission to the 
Industrial Doctorate Centre to ensure quality control. Any papers submitted for 
external publication are also subject to supervisor reviews along with the formal 
peer review process.  
5.2 Project Plan 
Table 1 shows a Gantt-style chart, which outlines the project plan until the end of 
2014. The tasks listed are subject to change as the project progresses.  
The project initiation document provides a structure and forms Section 1 of this first 
6-month report. The first ‘carbon costs of crime’ paper will focus on updating the 
existing estimates (Pease, 2009) and will use multipliers derived from 
environmentally extended input-output analysis (EE-IOA). This paper will aim to 
introduce the project content and context. The Case Studies will focus on the more 
detailed aspects of carbon costs identified from the first paper. Any hotspots 
identified as being particularly carbon costly or specific crimes or crime prevention 
schemes of interest will be analysed in more detail and will form the basis of future 
work and future academic papers.  
The 6, 12 and 18 month reports, along with attending modules are all required by 
the University to complete the EngD course and will compliment the studying of the 
individual project and the industry placement.  
Table 1: Gantt chart of EngD Project tasks up to December 2014. 
  2013 2014 
 Tasks A M J J A S O N D J F M A M J J A S O N D 
Literature Review                                           
Project Initiation Document 
(PID)                                            
6 Month Report                                           
1st ‘Carbon Costs of Crime’ 
paper                                           
Case Studies                                            
1 Year Report                                           
18 Month Report                                           
University Modules 
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6 Methodology 
6.1 Previous approach 
There is currently only one previous study that attempts to estimate the carbon 
costs of crime. This paper, ‘The Carbon Costs of Crime and its implications’ by 
Professor Ken Pease (2009) will be considered as the starting point of how to 
approach estimating the wider impacts of crime. The original methodology focussed 
on the monetary costs of crime, reported on by the Home Office, and the idea that 
this expenditure could be used directly into a carbon cost estimation using a type of 
conversion factor. The conversion factor used by Pease (2009) was from the 
International Energy Agency, which estimates an amount of carbon emitted by 
$1000 worth of goods or services provided, in this case 0.5 tCO2e/$1000.  
The economic and social costs of crime (monetised), estimated by the Home Office 
(Brand and Price, 2000: Duborg, Hamed and Thorns, 2005), are broken down into 
several categories. These include costs in anticipation of crime, costs as a 
consequence of crime and costs in response to crime (the methodology concerning 
the monetary cost of crime statistics can be found in Section 2 Chapter 6: 
Monetised Costs of Crime). Pease’s paper selected the costs ‘as a consequence of 
crime’ as a starting point to calculate the carbon costs. This category is further 
broken down into several sectors; those that were included within the carbon 
estimates are listed below.  
• Value of property stolen 
• Property damaged, destroyed or recovered (can be a negative value) 
• Victim services 
• Health services and  
• Criminal justice system 
Using these cost categories for each crime type (notifiable offences) the total 
monetary costs are estimated by multiplying each incident cost by the most recent 
crime figures. The carbon costs of crime are then estimated by multiplying by the 
money-to-carbon conversion factor, and was found to be just below 6 million 
tonnes of CO2. This equates to around 1% of the whole of UK’s emissions for a year 
(Pease, 2009). Other factors however are also considered such as including 
unreported crime (which would double the original estimate) and other costs 
associated with crime that may have previously been omitted such as the costs of 
moving home due to crime-prone areas. These and other costs will also be 
considered throughout this project. 
This conversion factor approach and limiting the categories of economic costs of 
crime to include could be argued to be restraining but the author himself notes that 
the ‘estimates are intended merely to demonstrate that crime is not carbon 
neutral’. With this in mind, these original estimates will be expanded upon with a 
life-cycle approach to carbon costing.  
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6.2 Life Cycle Thinking 
Every product, good or service goes through several stages throughout its life. 
These include, but are not limited to: resource extraction, manufacturing and 
processing, transportation and distribution, use, reuse, maintenance, recycling and 
disposal (Figure 1). A product carbon footprint measures the CO2 emissions over 
these stages to assess its whole life impact (Carbon Trust, 2012) 
 
Figure 1: Life cycle stages of a product of service’s carbon footprint (Carbon Trust, 2012) 
A crime can be considered to have three categories of monetised costs:  
• In anticipation of crime,  
• As a consequence of crime and  
• In response to crime (Brand & Price, 2000).   
Although these categories do not follow the traditional life cycle stages, they will 
help to separate the aspects of crimes to be assessed. Each cost incurred in these 
categories represents a system of products and processes that each have the life 
cycle stages. For example, the extraction of resources, manufacture, transport, use 
and disposal of a CCTV camera (defensive expenditure in anticipation of crime) can 
be analysed concerning its monetary and carbon costs. Identifying the carbon costs 
associated with the multitude of separate aspects of crime will inform and 
contribute towards the total carbon costs of crime. 
 
Figure 2: List of impacts of crime intro three categories as adapted from Table 3.1 (Brand and Price, 
2000: 20). 
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As noted in Figure 2 services used in response to crime, such as the police, health 
service or the criminal justice system account for the response to crime category 
and estimating the carbon footprints of these services (of which only a proportion 
will be associated with crime) will form the first paper of this project.  
In order to estimate these carbon footprints, an appropriate methodology needs to 
first be chosen. Foot printing methodologies can be divided into two categories, 
process lifecycle assessment (LCA) and environmentally extended input-output 
analysis (EE-IOA) (Best Foot Forward, 2011). LCA is a crucial tool, which is 
traditionally chosen for detailed environmental analysis of product systems and is 
favoured by many practitioners (UNEP, 2003). However, LCA has many drawbacks 
(Huppes et al., 2006), which will be looked at in more detail later on. It serves as the 
bottom-up approach to estimating environmental impacts. In contrast, EE-IOA takes 
a top-down approach, which could be considered superior due to being more 
complete and consistent (Tukker and Jansen, 2006). Both methods will be explained 
and analysed fully to assess each techniques advantages and limitations. 
6.2.1 Life Cycle Analysis (LCA) 
LCA is defined by the standard ISO 14040 series (UNEP, 2003). It aims to avoid a 
narrow outlook on environmental concerns and uses the principles of life-cycle 
thinking and considers each of the environmental inputs and outputs at each of the 
stages of a product’s lifecycle (Figure 1). LCA is carried out using the following three 
phases (ISO 14040, 2006): 
1. Goal & Scope 
This phase requires stating several aspects and include:  the intended application, 
reasons for study and the intended audience. Also, the following must be defined: 
product system to be studied, function of the system, functional unit, system 
boundaries, allocation procedures, impact categories, methodology of impact 
assessment, data requirements, assumptions, limitations, type of critical review and 
type and format of resulting report(ISO 14040, 2006). To use an example related to 
crime response, the product system to be studied could refer to the carbon 
footprint of an individual prison, the boundaries being only those products and 
services that are used on the premises and data requirements would include energy 
figures, staff and prisoner numbers, water use or waste and recycling information. 
The limitations are also established in this phase of LCA and in this example they 
would consist of limiting the scope to only one building. 
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2. Life Cycle Inventory Analysis (LCIA) 
The next phase requires data collection and calculation procedures to quantify 
inputs and outputs of a product system. These data can be classified according to 
the following headings 
• Energy inputs, raw material inputs, ancillary inputs, other physical inputs 
• Products, co-products and waste 
• Emissions to air, discharge to water and soil 
• Other environmental aspects 
 
This inventory analysis will explain the impacts of the given system, for example the 
GHG emissions associated with the prison energy use is quantified along with the 
water use and waste production.  
 
3. Impact Assessment (LCIA) 
The final stage reviews the scope and goals to determine if objectives have been 
met and conclusions are reached that explain limitations and recommendations can 
then be made.  Optional elements of this phase include the grouping and weighting 
of the results from the inventory phase in order to calculate the magnitude of the 
impacts (requires normalization and a reference of comparison) (ISO 14040, 2006). 
Conclusions made for the prison example could include highlighting large areas of 
emissions such as the energy use of the building and suitable recommendations to 
reduce these emissions can then be made.  
These three phases yield not only a carbon footprint but other potential 
environmental impacts of a specific product or service. LCA is generally a very 
resource/data intensive and time-consuming technique. It also requires a boundary 
to be established (defining the scope to include within the assessment) which can 
be limiting and 100% system completeness using LCA seems impossible to achieve 
(Raynolds et al. 2000) because of the bottom-up nature of this approach.  
However, it could be said that the alternative, environmentally extended input-
output analysis (EE-IOA), inherently covers all upstream production stages, and thus 
removes the limitations imposed by system boundary selection within the goal and 
scope phase of LCA (Lenzen, 2000). 
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6.2.2 Environmentally Extended Input-Output Analysis (EE-IOA) 
Input-output analysis (IOA) is an economic concept, which describes and explains 
the output of each sector of a given national economy in terms of its relationships 
to the corresponding levels of activities in all the other sectors (Leontief, 1970). The 
input-output analysis approach to life cycle assessment can be said to take a more 
aggregate view of all the sectors producing goods and services within an economy 
(Hendrickson, Lave & Matthews 2006) because it takes all direct and indirect 
requirements of the supply chain into account by looking at the entire economy and 
all transactions between different sectors. With reference to the previous example, 
looking at the carbon footprint of a prison building using this method would not 
only estimate the emissions associated with the energy used but also the emissions 
that other sectors have released in order to provide the prison with goods and 
services and therefore takes a more holistic approach. 
Published annually by the Office of National Statistics (ONS), Input output supply 
and use tables, as shown in Figure 3 detail financial transactions between industries 
within a given economy. From these, input-output tables are produced which show 
a balanced and complete picture of the flows of money between producers and 
consumers of goods and services (Office of National Statistics, 2012). The tables are 
balanced and adjusted in order to estimate Gross Domestic Product (GDP).  
 
Figure 3: Supply and Use table construction (ONS, 2000) 
This economic analysis can also be extended to include the undesirable by-products 
(environmental impacts) that are linked directly to the network of the economic 
system (Leontief, 1970). This is known as environmentally extended input-output 
analysis (EE-IOA) and the models are able to capture indirect environmental impacts 
caused by upstream production (Wiedmann et al., 2007). Embodied carbon 
6-monthly reports 
Page    29 
emissions include the direct and indirect carbon emitted from the entire production 
process and taking account of these helps to estimate impacts of consumption 
(Nishimura, Hondo and Uchiyama, 1997).  
Compared to bottom-up Life Cycle Assessments (LCAs), input-output analysis is a 
top-down economic technique that uses monetary transactions within sectors to 
account for the complex interdependencies of industries in modern economies 
(Lenzen, 2000). These transactions can be used in conjunction with alongside 
environmental indicators such as carbon emissions and the results of the analyses 
create total factor multipliers, which describe embodiments of pollutants per unit 
of final consumption (Lenzen, 2000). 
Unlike LCA’s cradle to grave approach of assessing environmental impacts, IOA only 
assesses the cradle to gate phases which cover the life cycle stages from raw 
materials to the time that a product or service leaves ‘the factory gate’ (Murray, 
Wood 2010). Therefore any emissions that arise from the use phase must be 
estimated and then added to the embodied emissions estimated from EE-IOA. EE-
IOA has two major simplifications, which should be noted. The inputs and outputs 
within the model are directly proportional, meaning that if 10% more output from a 
particular sector is needed then each of the inputs will also have to increase by 
10%. Also, all sectors are considered homogenous which could be considered a 
major limitation of this method.  
However EE-IOA also offers many advantages over LCA. EE-IOA solves the boundary 
issue of LCA as it accounts of impacts of the entire upstream supply chain and it also 
avoids double counting as the entirety of the economic system is considered with 
no omissions (Murray, Wood 2010).  
The results of the input-output analysis create a straightforward and quantifiable 
carbon footprint that will be useful for use within policy appraisal. Although this 
method has some large assumptions and does not cover all aspects of a large scale 
project it has many strengths and provides a basis for estimating the carbon costs 
associated with crime-related services in response to crime events.  
This project does not aim to form an EE-IOA model but simply to use the products 
of this analysis known as environmental multipliers (See EE-IOA Methodology in 
Section 2: Chapter 1). The environmental multipliers represent the amount of CO2 
embodied in a unit of commodities produced  (Lenzen, Pade and Munksgaard, 
2004). 
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6.3 Hybrid Methodology  
In order to achieve the aims of this project and not only quantify the total carbon 
costs of crime but also calculate conversion factors for individual crimes a hybrid 
approach of both LCA and EE-IOA will be considered. EE-IOA does not always give 
the most detailed analysis as it operates at an aggregate sector level. In order to 
combat this a hybrid type of analysis between LCA and EE-IOA can be performed.  
It is suggested that EE-IOA will form the basis of the first paper investigating the 
total costs associated with response related crime services. This will include 
activities associated with the Ministry of Justice, which include courts, prisons and 
probationary services (consequences of crime), along with the Home Office and its 
associated defensive expenditure through its Crime and Policing directorate, the 
department of health and a fraction of its overall expenditure that may be 
attributable to victim services following crimes and the Crown Prosecution Service 
which provide independent legal services within Magistrates and Crown courts.   
It is important to note that EE-IOA may be unsuitable to use to calculate costs 
associated with the criminal activities themselves. The case studies proposed to 
follow the first paper will benefit from the more detailed aspects of LCA to assess all 
the impacts and consequences of crimes such as the alternative outcomes of 
products that are stolen. Whether they are re-used, sold on, sent abroad, 
dismantled or disposed of. A hybrid approach may be suitable to add this detail to 
the EE-IOA multiplier footprint. 
7 Summary and Plans for Future 
The purpose of this report is to merely introduce possible methodological 
approaches that could be adopted throughout the duration of the EngD project. 
The current plan as displayed in Chapter 5.1, aims to calculate the carbon footprint 
of response-related crime services using multipliers estimated using 
environmentally extended input-output analysis. This initial footprint can then be 
compared and contrasted to not only the existing research around the carbon costs 
of crime but also provide an indication of other aspects of crime that are not 
included within this footprint and how these can be factored into the total carbon 
impacts.  
Following this quantifying of the carbon costs associated with crime, the other aims 
of the project will also be addressed including assessing crime prevention schemes 
and those particularly associated with designing out crime.  
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Section 2 
Additional Information (Literature Review) 
 
Section 2 of this 6 month report provides more detail behind the motivations for 
the project and the context within which is sits. The following sections include 
literature review material concerning criminology concepts and existing related 
research, further details about the project methodology chosen and project partner 
perspectives. 
1 Environmentally Extended Input-Output Analysis methodology 
The process of environmentally extended input-output analysis (EE-IOA) requires a 
symmetrical input-output matrix (analytical tables from the ONS which meet these 
standards are, in theory, published every 5 years). Carbon emissions are sectors 
published annually in the Environmental Accounts. 
In order to calculate environmental multipliers from economic input-output tables, 
first the inverse of the symmetrical intermediate consumption matrix (the 
transactions between sectors) must be calculated. This is known as the Leontief 
inverse, which captures all direct and indirect inputs required to produce one unit 
of output for the associated sector (Miller, Blair 2009). This inverse matrix is then 
multiplied by the environmental carbon emissions data (disaggregated into the 
same sectors) in order to create multipliers for each sector.  
These can then be compared with expenditure for the project subject matter, for 
example money spent on policing or prisons, and the associated carbon footprint 
from this spending can be calculated using the multipliers in order to estimate the 
carbon costs associated with criminal services. 
2 Causes of Crime 
There are many factors or opportunities that can lead to a crime occurring. These 
causes of crime range from criminals possessing resources such as knowledge or 
willingness to offend, their surroundings and upbringing which effects their 
emotions and motives, the decisions made to balance the risk and rewards of 
committing crimes, the opportunities of unattended items or locations ideal for 
crimes and also their economic circumstances (Ekblom, 2001: Wootton and Davey, 
2002).  
Winchester & Jackson (1982) explain four factors already thought to outline the 
vulnerabilities of households to burglary specifically. These include: 
• The extent to which a house is left unsecure  
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• The reward value of a house that a burglar can view 
• Level of occupancy 
• Characteristics of the site and location of the house (‘environmental’ risk) 
(Winchester, Jackson 1982).  
The security and ‘environmental’ factors are the ones that can be influenced by 
designing out crime principles, which will be an important focus of this project 
when looking at crime prevention schemes. 
A more complex model of causes of crime is put forward by Paul Ekblom (2001), 
named the conjunction of criminal activity. Figure 4 outlines the 11 casual pathways 
that he suggests make crime happen.  
Figure 4: Conjunction of Criminal Opportunity diagram to show causes of crime 
(Ekblom, 2001). 
This model introduces an elaborated version of the Crime Triangle, Victim/Target, 
Offender and Place (Ekblom, 2001). The casual pathways, which can be read from 
right to left around the crime event, gradually lead to criminal opportunities and 
this division can be useful for identifying where to intervene to reduce criminality.  
Although these are not the only crime theories that will be utilized throughout this 
project, they represent an introduction to cause of crime and crime prevention 
schemes and possible avenues to explore in the future. 
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3 Climate Change and Crime 
As noted within the introduction of Section 1, Climate Change is a fundamental 
issue facing humanity and it should permeate all areas of policy, including crime 
reduction. One important link between these two problems facing society arises 
when the weather can be said to have an impact on crime levels.  
Figure 5 below outlines how climatic changes can impact upon crime levels directly 
and indirectly and these connections should not be ignored when assessing crime 
reduction policy. Climate changes such as rising temperatures or change in 
precipitation can lead to higher rates of crime. This increase in crime could itself 
lead to increased carbon costs and therefore exacerbate climate change and a 
positive feedback loop is established (Agnew, 2012: Pease, 2009). 
 
Figure 5: The impact of Climate Change on crime (Agnew, 2012). 
Figure 5 shows the different types of climatic changes that can influence crime. 
These include rising temperatures, rising sea levels, extreme weather events and 
changing precipitation. The effects of these changes have a direct impact on 
habitats, health, livelihoods and social conflict. These changes can lead to the 
mechanisms listed in the second box, which include increased strain, changes in 
beliefs and increase in traits and opportunities that lead to crime and social conflict. 
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The last box in the diagram details different levels of crime from individual to state 
level, which can all be impacted by climate change. These considerations are 
important when looking at the carbon costs of crime because a positive feedback 
loop between lowering carbon emissions and lowering crime rates could be 
established.  
The Intergovernmental Panel on Climate Change mention the impacts of changes to 
have a consequence to include conflict just once in their most recent report: 
“Societies have a long record of managing the impacts of weather- and climate-
related events. Nevertheless, additional adaptation measures will be required to 
reduce the adverse impacts of projected climate change and variability, regardless 
of the scale of mitigation undertaken over the next two to three decades. 
Moreover, vulnerability to climate change can be exacerbated by other stresses. 
These arise from, for example, current climate hazards, poverty and unequal access 
to resources, food insecurity, trends in economic globalization, conflict and 
incidence of diseases such as HIV/AIDS” (IPCC, 2007).  
This brief mention of conflict as a stress on society that climate change exacerbates 
does little to address the connection between crime and climate change. This 
project aims to assess the wider implications of crime and in particular those that 
contribute to the carbon implications of criminal activities, including the criminal 
justice system.  
4 Crime statistics 
Throughout this project it is likely that crime statistics will be referred to. Those 
recorded by the Home Office and published by the Office of National Statistics 
(ONS) refer to crimes within the Notifiable Offence List. ‘Crime in England and 
Wales’ statistical bulletins are published on a quarterly and annual basis.  
It is important to note that actual total number of offences are not known for 
certain, as most of the available statistics refer only to those which result in a court 
conviction or other formal penalty (Maguire, 2007). Recorded crime figures only 
require the attention of the police and highlight the crimes with direct points of 
contact with the Criminal Justice System. 
It is also important to note that these figures have been influenced over the years 
by many different mechanisms. In 2002 a National Crime Recording Standard 
(NCRS) was adopted nationwide in order to increase recording rates in all areas. Any 
phone call or report of a crime was recorded and only with authorisation that no 
offence took place could it be removed from the records. This replaced evidence 
based reporting systems and implemented the prima facie principle to take all 
reports into consideration (Maguire, 2007). 
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Other pitfalls to be aware of when working with crime statistics are that short-term 
trends may be misleading and also populations and changes in risk may skew 
figures. This being said, if statistics are considered in context they can be very useful 
for identifying trends and patterns.  
5 Unreported Crime 
Not all crime is reported to the police. Crime statistics attempt to account for this in 
their coverage by including the Crime Survey for England and Wales in their totals 
(formerly the British Crime Survey). The in-depth nature of this survey means it 
records several more crimes than those directly reported to the police and includes 
reasons why crimes went unreported. Separate to those included in crime statistics 
or this survey however, there is an unknown volume of crime that is committed 
that goes completely unrecorded. 
The carbon costs of unreported crimes however could be equally as large as those 
that are recorded and although calculating this cost may be difficult it should be 
acknowledged that any estimations included are likely to be gross underestimations 
of actual carbon costs associated with criminal activities. Although the carbon costs 
of crime-related response services may be more accurate, those associated with the 
actual committal of the crime and its wider impacts on the offenders, victims or the 
goods/services stolen/damaged are unlikely to be wholly estimated within this 
study.  
6 Monetised Costs of Crime 
The Home Office published its first estimates of the costs of crime in 2000 (Brand 
and Price). This represented the first serious and comprehensive attempt to place a 
monetary value on the costs of crime to victims, businesses, the taxpayer and 
society generally (Duborg, Hamed and Thorns, 2005). The costs described refer to 
the full range of impacts of crime where possible in monetary terms (Brand and 
Price, 2000) and the average total costs per incident are estimated. The types of 
crime included within the study are those similar to this project as they are 
notifiable offences that are recorded by the police. 
The most detailed monetised cost of crime statistics are shown in Table 2 overleaf 
(Duborg, Hamed and Thorns, 2005). The largest expenditure with a direct monetary 
cost that may also have an equally large carbon costs could arguably be the Criminal 
Justice System at 20% of the total monetary cost of crime. The largest costs 
associated with physical and emotional impact were omitted from the first carbon 
costs of crime estimations due to the ambiguity of these costs carbon implications 
(Pease, 2009). 
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Violence against the 
person 
1 1 5,472 0 0 0 9 1,648 1,347 1,928 10,407 
  Homicide 
145 229 860,380 0 0 0 2,102 451,110 770 144,239 
1,458,97
5 
  Wounding 1 1 4,554 0 0 0 7 1,166 1,348 1,775 8,852 
    Serious wounding 1 1 4,554 0 0 0 7 1,166 1348 14,345 21,422 
    Other wounding 1 1 4,554 0 0 0 7 1,166 1348 978 8,056 
Sexual offences 3 5 22,754 0 0 0 32 4,430 916 3,298 31,438 
Common assault 0 0 788 0 0 0 6 269 123 255 1440 
Robbery 0 21 3,048 109 12 -19 16 1,011 483 2601 7,282 
Burglary in a dwelling 221 177 646 846 187 -22 11 64 0 1,137 3,268 
Theft 59 52 192 281 69 -36 1 10 0 217 844 
  Theft-not vehicle 0 33 118 175 17 -13 1 3 0 301 634 
  Theft of vehicle 546 370 800 2,367 349 -542 1 47 0 199 4,138 
  Theft from vehicle 116 50 266 240 126 -11 1 20 0 50 858 
  Attempted vehicle theft 65 21 194 0 154 0 1 11 0 65 510 
Criminal damage 13 36 472 0 212 0 2 6 0 126 866 
 
Table 2: Monetised Cost of Crime Statistics including the total average cost per incident (£). 
(Dubourg, 2005) 
Some interesting figures to note are that in the insurance administration category 
homicide crimes are one of the most expensive crimes at £229 per incident but 
comparative to the other costs attributable to homicide, insurance amounts to less 
than 0.1% of the total expenditure. For homicide, the largest costs are within the 
‘Physical and Emotional Impact on Direct Victims’ and ‘Lost Output’ categories, 
whereas for vehicle theft, for example, over half of the cost is within the ‘Value of 
Property Stolen’ category, understandably. Thefts and robbery therefore account 
for more costs of replacing property whereas personal crimes incur more 
proportion of their costs within the Health services as would be expected.  
The Criminal Justice System (CJS) costs seem to be significant for most crime types 
and these costs have been broken down into more detail in Table 3 overleaf.  
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Costs in response to crime (£)   
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Violence against 
the person 
756 69 19 89 12 148 75 78 411 181 82 10 1,928 
  Homicide 14,910 1,357 362 1,747 233 2,919 1,478 1,396 114,457 3,572 1,612 194 144,239 
  Wounding 740 67 18 87 12 145 73 76 289 177 80 10 1,775 
    Serious 
wounding 
5,917 539 144 693 93 1,158 586 349 2,731 1,418 640 77 14,345 
    Other 
wounding 
412 38 10 48 6 81 41 59 134 99 45 5 978 
Sexual offences 1,524 75 48 157 23 261 144 52 719 150 129 16 3,298 
Common assault 119 11 3 14 2 23 12 16 13 28 13 2 255 
Robbery 878 54 52 74 14 189 90 80 851 215 102 - 2,601 
Burglary in a 
dwelling 
576 14 14 19 4 34 24 68 309 31 44 - 1,137 
Theft 134 5 4 3 1 14 5 22 18 2 10 - 217 
  Theft-not 
vehicle 
191 7 5 4 1 20 7 28 20 3 14 - 301 
  Theft of vehicle 81 3 2 2 0 9 3 29 63 1 6 - 199 
  Theft from 
vehicle 
31 1 1 1 0 3 1 6 4 0 2 - 50 
  Attempted 
vehicle theft 
17 1 0 0 0 2 1 12 29 0 1 - 65 
Criminal damage 76 1 3 2 0 6 3 3 6 20 5 - 126 
Table 3: Monetised costs of crime to the criminal justice system (Duborg, Hamed and Thorns, 
2005). 
Table 3 not only shows that some crimes are more costly overall to the CJS but also 
shows individual CJS costs for each crime. After looking into whether or not these 
figures have been updated, the MOJ are currently working with the Central Analysis 
Unit (CAU) at the Home Office to update these figures but currently these are the 
most recent estimates and could be useful for preliminary analysis looking into the 
carbon costs of crime.  
The distinctions in costs indicate the differences between each crime category and 
support the idea that scenario analysis could be ideal to compare the carbon costs 
of different crimes. This is assuming that the carbon costs are of similar distribution 
to monetised costs, which is also an assumption of environmentally extended input-
output analysis. 
Investigating the categories chosen to split the monetised costs of crime can assess 
whether or not these costs could be similar to carbon emissions (carbon costs) of 
crime. Table 4 overleaf outlines the methodology of the monetised cost of crime 
(Brand & Price, 2000) along with considerations regarding the carbon costs of crime 
and how this methodology may be useful to apply or may differ.  
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Table 4: Analysis of methodology differences between the monetised costs of crime and carbon 
costs of crime projects. 
Category Monetised Costs of Crime 
Methodology   
(Brand & Price, 2000) 
Carbon Costs of Crime Project 
Considerations 
Costs in Anticipation of Crime 
Defensive 
Expenditure 
 
Includes expenditure on burglar 
alarms, fencing, lighting, security 
guards etc. Total is estimated by 
taking annual expenditure on 
security measures that target certain 
crimes and then averaged over the 
number of crimes committed.  
The British Security Industry 
Association and Mintel Market 
Intelligence both provide details of 
market turnover of the security 
industry. 
 
Technology is an important aspect of 
changes in defensive expenditure, for 
example if vehicle immobilisers 
become much more effective at 
reducing crime (or much cheaper to 
install), then more people will buy 
them, because their expected value 
has increased and this remains 
independent of changes in the risk of 
the actual crime. 
The carbon emissions associated with 
defensive expenditure could be similar to 
the monetary costs and linked to 
manufacturing of security items that 
people purchase. LCA of these items 
compared to the amount of carbon 
emitted from failing crime to have these 
items could be an interesting comparison 
to make in the future.  
Technology could be factored in from a 
Home Office perspective by evaluating 
the emissions associated with the centre 
for applied science and technology 
(CAST). They design defensive 
components to arm the police against 
criminals and these emissions could be a 
part of the costs in anticipation of crime. 
This is because they are emissions not 
associated with particular crimes but 
those linked to crime prevention as a 
whole.  
It should be noted that Pease (2009) 
omitted all costs in anticipation of crime 
(defensive and insurance administration). 
Insurance 
Administration 
 
The cost of insurance administration 
equals the premiums paid by 
consumers (potential victims), minus 
the claims pay-outs (a benefit for 
insured victims). 
 
The Association of British Insurers 
‘Insurance Statistics Yearbook’ has 
basic information on the total 
amount of commission and expenses 
incurred by insurers for different 
types of insurance cover. Estimates 
of the administrative costs of 
insurance can be derived from this 
and are used within the costs of 
crime figures. 
It could be argued that the operational 
running of the insurance industry as a 
whole could be recognised as part of the 
carbon costs of crime but the this could 
only be the case if insurance would not 
exist if crime did not exist, which is 
unlikely to be the case. Many insurance 
claims are because of accidents or 
damage and these are not all linked to 
criminal activities.  
The insurance administration therefore 
could be omitted from the carbon costs 
of crime. 
Costs as a consequence of Crime 
Physical and 
Emotional Impact on 
Direct Victims 
 
For violent incidents, current cost 
estimates are taken from valuation 
estimates from studies of road traffic 
accidents. Whereas for property 
crimes, estimates are taken from a 
survey question in the BCS (answers 
from victims).  
The carbon impacts of physical and 
emotional impact on victims are 
ambiguous, similar to ‘lost output’ costs 
(Pease, 2009). It could be argued either 
way that these impacts could either 
cause people to be at home more often 
due to fear of crime or that actions taken 
6-monthly reports 
Page    39 
by those who have been negatively 
impacted by crime are less carbon costly 
than other people.  
This could be omitted from the carbon 
costs of crime due to the ambiguity of 
the category. 
Value of Property 
Stolen 
 
Estimates for the bulk of offences 
can be derived from the BCS. Some 
estimates are also available from the 
annual Retail Crime Survey carried 
out by the British Retail Consortium. 
This is quite possibly the most 
straightforward carbon costs that could 
be calculated, using conversion factors.  
This would assume that property that has 
been stolen would have to be replaced 
increasing demand and there would also 
be an element of assumption about how 
the stolen items are treated. Depending 
on the type of material or product stolen 
it could be resold, re-used or destroyed 
which would each have their own carbon 
emission implications. This needs to be 
explored in further detail and should 
form part of the carbon costs of crime.  
Property 
Damaged/Destroyed 
 
Property Recovered 
 
Questions in the BCS, average 
estimates for types of crime.  
Victim Services 
 
Total financial support, in the form of 
a Home Office grant, is combined 
with assumptions about the cost of 
volunteer time to derive an estimate 
of the total resource cost of victim 
support services. This total is split by 
offence type according to the relative 
total seriousness of each offence to 
victims. 
The total for each category is then 
divided by the number of offences in 
that category to derive average cost 
estimates. 
The carbon costs of victim services are 
likely to be the operational costs of the 
buildings associated with these services 
and their energy usage. The grants 
allocated to these services may have 
information about how the money is 
billed and if so a proportion of this 
funding could be assigned to the carbon 
emissions associated with a crime 
service.  
Lost output 
 
DETR estimates cover lost output 
from violent crimes. For property 
crimes, the BCS yields data on the 
average time taken off work per 
incident. This can be multiplied by 
the average wage rate from the New 
Earnings Survey to derive estimates. 
 
Lost output reduces emissions, but 
energy-consuming behaviour of those 
not working offsets it (Pease, 2009). This 
could likewise be omitted from the 
carbon costs of crime for its ambiguity. 
Health Services 
 
DETR estimates from Highways 
Economics used.  
The Health services could work in a 
similar way to the CJS or Victim Services 
using conversion factors for expenditure.  
Deciding the proportion of these services 
that is dedicated to serving victims of 
crime or criminals however could be less 
straightforward and needs to be 
considered at a later date. 
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Costs in response to crime 
Criminal Justice 
System 
 
Police: Police costs have been split 
into crime-related and non-crime-
related costs, using an adapted 
activity sampling exercise for 
Humberside Police. 
The Home Office Flows and Costs 
Model (Harries, 1999) contains 
information on costs by offence type 
for CJS activities post-charge. Where 
costs are required below these broad 
offence types information from the 
Home Office Crime and Criminal 
Justice Unit on types of disposal and 
average sentence lengths for sub-
categories (e.g. theft of and theft 
from a vehicle) have been used to 
estimate the proportion of costs 
going to each. 
Similar to the Health System as above. 
The CJS is expanded upon within the 
costs of crime and split into several 
categories of expenditure areas (police 
time, prisons, courts etc.). These areas 
could also be analysed to look into their 
energy use and direct emissions 
associated with these services.  
 
These methodology considerations will be taken into account throughout the 
‘carbon costs of crime’ project and the monetised cost of crime and its estimate 
methods have been and will be instrumental in assessing the carbon implications of 
crime. 
In a separate cost of crime study by Anderson (1999), an attempt was made to 
estimate all the direct and indirect costs of crime for the entire United States of 
America. It noted that although society will never rid itself of crime, resources 
allocated or reserved could prioritize efforts to reduce it. The aim of this broad 
approach was to allow informed law enforcement, education and social programs 
that enable criminal activity to thrive.  
Anderson noted that the costs of crime extend beyond victims losses and the cost 
of law enforcement. They also should consider opportunity costs of criminals and 
prisoner’s time, the effective on people’s ability to behave as they desire and the 
private cost of crime deterrence (Anderson, 1999). Although this study looked into 
the US, the per capita burden equated to $4118 per year, which is significant and a 
similar calculation relating to the UK’s carbon cost burden may be a useful insight 
into the broad implications of this project.  
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7 Greening Government Commitments 
As a project partner, the Home Office’s sustainable development team has several 
responsibilities that should be considered throughout this project. These include: 
• Assessing and managing environmental, social and economic impacts and 
opportunities in its policy development and decision making. 
• Implementing the Department’s plan to deliver on the Greening Government 
Commitments, supplying quarterly information and contributing to an annual 
report on progress. 
• Procure from small businesses with the aspiration that 25% of contracts should 
be awarded to small-medium sized enterprises (SMEs) (Home Office, 2012). 
The Greening Government Commitments (GGC) aim to reduce the environmental 
impact of government services by 2015. This includes several targets including 
reducing whole estate and business-related transport greenhouse gas emissions by 
25%, reduce central government office emissions by 10%, cutting domestic flights, 
reducing waste, introducing closed loop paper and reducing water consumption (all 
from a 2009/10 baseline) (Defra, 2012). 
The GGC also aims to ensure that the government buys more sustainable and 
efficient products and engages with its suppliers to understand and reduce the 
impacts of its supply chain (Defra, 2012). This project could contribute to the wider 
knowledge of supply chain emissions by assessing the carbon footprint of crime-
related response services using EE-IOA multipliers.  
The Greening Government Commitments align with similar agendas throughout 
central government. The Government’s vision to ‘mainstream sustainable 
development’ aims to move sustainable development beyond being considered as a 
separate ‘green’ issue into being central to they way they make policy, run buildings 
and purchase goods and services (Defra, 2011). This agenda applies across all 
Central Government departments and this project has the ability to make progress 
towards this collaborate working. It will take a cross-departmental approach 
regarding the research and data sourcing due to the complexity of crime as a social 
problem and its wide reaching impacts across several departments: including Home 
Office, Ministry of Justice, Department of Health, Department for Work and 
Pensions and others.  
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8 Carbon Reduction Commitment (CRC) Energy Efficiency 
Scheme 
The Home Office also has the obligation to report emissions within the Carbon 
Reduction Commitment (CRC) energy efficiency scheme. The CRC is mandatory for 
UK businesses or government departments that emit over 6,000MWH of electricity 
and requires them to report on their emissions annually and purchase offsetting 
allowances (£12 per ton of CO2 emitted) to compensate for these emissions (DECC 
and Environment Agency, 2013). 
For the years 2011/12 and 2012/13 there are league tables available which 
compare every organization registered on the scheme. Of these organizations there 
are several that are police forces or government departments that interact with 
crime and disorder prevention or consequences on a daily basis (Table 5). For this 
reason the inclusion of the CRC carbon foot-printed data may be useful within the 
creation of carbon conversion factors or activities associated with crime.  
Within the remit of the CRC, only energy consumed through core sources such as 
electricity, gas, oil, diesel, LPG and coal is reported on. Transport and domestic 
property emissions are not accounted for (E-on, 2013).  
Table 5: Selected crime related organizations from the year 2011/12 
Organisation Name 
Weighted 
Score 
Emissions 
(Tonnes of CO2) 
Early Action 
Metric (%) 
Ministry of Justice  1499 502,823 40.41 
Metropolitan police service 1394.5 119,495 32 
Home Office  402 53,498 0 
Police service Northern Ireland 1480.5 36,317 38.5 
Thames Valley police  1134.5 35,414 17.5 
Greater Manchester police  1907 25,201 74 
West Midlands police  1985 24,706 83.5 
Department of Justice 1436.5 21,125 35.5 
Strathclyde police  1201.5 20,515 23.5 
West Yorkshire police  402 15,541 0 
Essex police  402 12,441 0 
Merseyside police  1860 11,552 68.47 
Kent police  402 11,473 0 
Avon and Somerset police  402 10,848 0 
Devon & Cornwall police  1577 10,298 47 
Sussex police  1402 9,836 32.5 
Hertfordshire police  402 9,551 0 
Crown Prosecution Service 1549 9,226 44.8 
South Yorkshire police  1730 8,879 50.5 
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West Mercia police  1947 8,518 78 
Derbyshire police 1382.5 7,629 31 
Staffordshire police  1159 7,076 19.5 
Surrey police  1035 6,899 9 
Cleveland police  402 5,800 0 
Wiltshire police  402 5,328 0 
Gloucestershire police  1091.5 5,318 13.5 
British Transport police  867.5 2,816 1.5 
 
The data collected and reported on via the CRC scheme may be an appropriate 
comparison of crime-related response services as the reporting follow strict 
guidelines and is universal for all participating organizations. This data may prove to 
be a fair comparison to the footprints calculated using EE-IOA.  
9 Crime Prevention: Designing out Crime 
Another aspect of this project aims to assess the carbon implications of crime 
prevention schemes in order to compare these with the carbon costs of crime. 
Secured by Design, one of the project partners, support and implement designing 
out crime principles as part of a police crime prevention initiative.  
There are several origins of designing out crime principles. Jeffrey (1971) introduced 
Crime Prevention through Environmental Design (CPTED), which argues that most 
crime events are linked with the opportunities created by environmental design. 
Proper design and effective use of the built environment can lead to a reduction in 
the fear and incidence of crime, and consequentially, an improvement to the quality 
of life (Jeffery 1971).  
This includes natural surveillance, which Jacobs (2010) describes as the idea that 
diverse land use can prevent crime through continual flow of people and the basic 
supply of activities and eyes. 
Designing out crime strategies are highly in line with environmental, social and 
economic sustainability. Taken as a whole, crime and fear of crime must be 
considered along the development process as effective indicators in achieving 
sustainability for ever transforming urban centres (Mishra and Pandit, 2013) 
A review from (Welsh and Farrington, 1999a) looked into a number of situational 
crime prevention studies. This preventative approach reduces opportunities for 
crime, not relying upon improving society or its institutions (Clarke 1997) or put 
more simply, focuses on the settings for crime rather than those committing 
criminal acts. The studies were assessed for their costs, benefits and efficiency. 
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It concluded that it was not clear which particular type of intervention technique 
was best to reduce crime. It did suggest however that multi-level combination of 
interventions is needed to impact certain categories of crime (armed robberies for 
example). This is because alarms, for example, on their own are in-effective as a 
prevention measure of commercial robberies and a combination of interventions 
are needed to be successful.  
Situational prevention and correctional (re-offending) intervention programs 
appear more likely to yield benefits that exceed costs in the short time and 
developmental prevention programs yield benefits that outweigh costs in the 
medium to long term. The benefits were measured as a reduction in the cost of the 
crime, saving from reduced usage of social services and savings from less health 
care provision that is needed (Welsh and Farrington, 1999)  
Looking into the differences between place (personal and meaningful to individuals 
and groups) and space (impersonal and generates less emotion) and that these 
different environments often inspire particular types of crimes. Crimes within place 
tend to be expressive and violent, whereas crimes in space tend to be instrumental 
and acquisition orientated (Kim, LaGrange and Willis, 2013). 
Offenders often live close to where they commit crimes and this forms an important 
element in studying place and crime. Some places are off-limits (churches, 
synagogues, hospitals) or simply inaccessible (gated communities, highly monitored 
offices or remote locations) so in terms of crime, location clearly matters(Kim, 
LaGrange and Willis, 2013). 
These ideas lend themselves to suggestions of crime prevention schemes that 
should differ like the places and spaces they are located within. Crimes in spaces are 
more likely to be instrumental and therefore could be prevented by increasing 
surveillance and risk of capture (through environmental design). Examples of these 
could be CCTV or lighting within spaces such as car parks or city centres. Crimes in 
places are more difficult to prevent, as offenders are more influenced by emotions 
and less concerned about risk. One prevention technique could be to increase 
police patrols or community policing programmes.  
Each of these prevention techniques however has a subsequent carbon costs 
associated with it and one of the aims of this project is to estimate the unit costs 
(money and carbon) of crime prevention schemes, along with the specific crimes. 
This aim however, will be developed in more detail as the project progresses and 
follow on from the aims to understand the wider impacts of crime, raise awareness 
of the carbon implications and estimate money-to-carbon conversion factors for 
specific crimes. 
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Progress and Plans 
1 Introduction 
The purpose of this report is to provide an update to progress within the EngD 
project, the Carbon Costs of Crime. Commencing in May 2013, the project has 
several aims and objectives, listed below, and requires 6-monthly progress reports 
to be compiled to inform of progress to date and prepare plans for future work.  
1.1 Aims and objectives 
The overall aim of this project is to estimate the total carbon costs of crime and to 
get an understanding about the relative carbon emissions associated with different 
types of crime. However, the aim is to not only quantify these emissions associated 
with criminal events but also to establish costs and benefits of crime prevention 
solutions and policy measures in order to reduce overall carbon emissions. 
Research questions to be addressed throughout the project duration: 
5. What are the total carbon costs of crime? 
6. Which type of crime is the most carbon costly? 
7. Which aspects of crime emit the most carbon? 
8. What are the carbon costs associated with crime prevention schemes? How do 
these compare with carbon costs of the crimes the scheme aims to prevent? 
9. What policy measures could be implemented to reduce these overall carbon costs 
or ensure that the costs are taken into account within project appraisal? 
These overall aims will be addressed throughout the duration of the project. This 
second six-month report document forms an update on progress made so far 
regarding these aims and also outlines the plan for future work. Section 2 provides 
a brief outline of progress including results from the first research paper. Section 3 
presents an updated project plan schedule and section 4 presents plans for future 
work. An appendix of additional work completed throughout the last 6 months, the 
majority of which accounts for assignments required by academic modules 
completed at the University is attached.  
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2 Results from Project 1: High level estimation of the carbon costs of 
crime  
The main progress made regarding the project aims and objectives has been to 
draft an initial research paper estimating the carbon costs of crime, both on a per 
crime and total crime basis. This draft paper (see Appendix Chapter 6) improves on 
the previous estimate of the carbon costs of crime by Pease (2009) by developing 
the carbon footprinting methodology considerably. The foundations of the carbon 
footprint include the monetary costs of crime estimates, available from the Home 
Office, alongside supply chain carbon emissions factors, published by Defra.  
In order to yield a carbon footprint of individual crimes, the monetary expenditure 
associated with the criminal offence is simply multiplied by appropriate carbon 
emissions factors (kg CO2e carbon intensity per £ spent within sectors of the 
economy). These per crime footprints are then also scaled up to a national level by 
using police recorded crime figures in order to estimate a total carbon footprint of 
all crime.  
The total carbon footprint of all crime (recorded and estimated recorded 1) 
committed in 2011 is estimated to be over 5 million tonnes CO2e. This footprint 
includes the direct and indirect emissions from goods and services associated with 
criminal offences, within England and Wales. For example the emissions associated 
with prison sentences, police time, lost or stolen goods, insurance premiums and 
health and victim services are all included.  
Hotspots of emissions have been identified as a result of specific offence types or 
from specific aspects of the criminal justice system, where potential carbon 
reductions could be maximised. For example, the total carbon footprint of a 
Homicide is around 70 tonnes CO2e, of which over 85% results from the associated 
emissions of a long prison sentence. For property offences such as burglary (around 
1.5 tonnes CO2e per incident) the emissions from the criminal justice system are 
lower and emissions associated with the replacing of goods accounts for around 
40% of the total footprint. These hotspots and others will be addressed to reduce 
emissions where possible.  
This large footprint, however, is most likely still a gross underestimation of the true 
carbon impact of crime. Further research and understanding in this subject would 
facilitate the future consideration of the environmental, or at least the carbon, 
impact of criminal activities. The carbon footprint estimations are the first steps to 
valuing the environmental impact of crime and provide the potential for these 
                                                     
1 Unrecorded crime estimated using ratio multipliers to yield unrecorded from police recorded data 
(Home Office & Ministry of Justice, ‘Integrated Offender Management toolkit: Phase 2 guidance’, 
2011) 
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impacts to be taken into account more easily within crime prevention policies and 
initiatives, through impact assessments. By including the carbon costs of crime, this 
will ensure that efforts to reduce crime in the future could be more sustainable and 
take into consideration the social, economic and environmental impacts of crime.  
A full draft of the results from Project 1 is included within Appendix section 3 for 
reference. 
3 Project Plan 
Table 1 shows a Gantt-style chart, which outlines the project plan until the end of 
2014. Those tasks that have been completed since the last progress report are 
highlighted with a hatched pattern and those still to complete are presented as 
block colours (the bold line represents the time this report is submitted). Several 
tasks have been added since the last progress report and it should be noted that 
this list is still subject to change as the project progresses.  
Table 1: Gantt chart of EngD Project tasks up to December 2014. 
  2013 2014 
 Tasks A M J J A S O N D J F M A M J J A S O N D 
Literature Review                                         
Project Initiation Document (PID)                                            
6 Month Report                                           
Project 1 (1st research paper and revisions)                                           
1 Year Report                                           
University Modules 
                     
EngD Conference 
                     
18 Month Report                                           
Project 2 (HO and Police Footprint) 
                     
Project 3 (Carbon costs of crime prevention) 
                     
2nd research paper  
                     
The literature review process remains ongoing and new material is reviewed and 
utilised for module assignments and for drafting research papers accordingly. The 
Project Initiation Document (PID) was combined with the first 6-month progress 
report and was submitted to the industrial doctorate centre in September 2013. 
The first research paper within the project plan (and from the previous report’s 
Gantt chart-renamed Project 1) has dominated the majority of recent month’s 
research and is currently in the drafting stage. This task has been extended on the 
plan as the submission of this paper to a research journal is proposed for 
completion by the end of April 2014, depending on feedback and iterations 
required by supervisor reviews. Revisions of this paper are also likely to be required 
at a later date, subject to acceptance, and so this has also been added to the project 
plan six months after submission.  
6-monthly reports 
Page    52 
The majority of the last six months work has also been focussed around academic 
modules at the university from October 2013 to March 2014 and to reflect this, the 
work submitted for these modules is attached within an Appendix for reference.  
The ‘case studies’ task has been removed from the previous project plan and 
replaced with future project plans (Project 2-‘Home Office and police footprinting’ 
and Project 3-‘carbon costs of crime prevention’). These projects follow on from the 
first research paper of results. These future projects plans are discussed in more 
detail below in section 4. 
4 Plans for Future Work 
The remaining research questions and aims of the project, identified in the project 
proposal, need to be addressed within future research topics/projects. These 
include future policy implications and assessing crime prevention schemes 
alongside crimes themselves. Several proposed projects were discussed at a 
supervisor progress meeting (March 2014) and those selected deemed appropriate 
to proceed, form the majority of work planned for the next six-month period (and 
possibly beyond). Table 2 below shows the details of the projects selected and 
those considered but not selected can be found in Appendix Chapter 2. Each of the 
project details includes the impact the work aims to achieve with the research 
questions (section 1.1) considered. Several projects have the ability to compliment 
each other and it should be noted that this is a proposed list of future work and is 
not exhaustible and may be added to (or projects removed) in future progress 
reports.  
Project 2 will look to estimate the carbon footprint of Home Office and the police 
forces in the UK. These will help detail the wider impacts of crime services and both 
were highlighted as areas of interest as a result of a sustainability audit of the Home 
Office as a department (report prepared for a hearing before the Environmental 
Audit Committee in the House of Commons). This project provides a further 
application of input-output analysis carbon footprinting and by estimating the 
carbon intensity of policing it can be assessed whether the initial estimates from 
Project 1 are representative of the total emissions associated with policing. It also 
may be possible to apportion police emission associated in anticipation of crime 
and those as a response to crime, which is conventionally combined. In current 
estimates policing is only seen a response service, where in reality neighbourhood 
policing and community support officers roles could be considered a mitigation 
technique in anticipation of crime which helps prevent it from occurring. The impact 
of analysing these footprints will provide more detail to the carbon costs of crime 
may also be beneficial to police forces to compare the input-output based 
consumption emissions to production based footprints already calculated.   
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Project 3 is centred on looking at the carbon costs of crime prevention schemes, in 
particular those associated with preventing burglaries and shoplifting. Although 
very different criminal offences, they both have particularly interesting aspects 
which relate to designing out crime principles. The carbon costs in anticipation of 
these crimes will be analysed in more detail and the Secured by Design (project 
sponsor) designing out crime schemes investigated for sustainability and 
environmental impact implications.  
Table 2: Future projects to follow initial research paper. 
Project Title Description and Background Impact/Benefit Supervisor Discussion Decision 
Carbon 
Footprint of 
Home office 
• The Home Office currently 
use the CEASER tool to 
analyse the supply chain of 
their procurement.  
• Using input-output analysis 
could provide an alternative 
outlook with additional 
benefits.  
• Although not looking 
specifically at the carbon 
cost of crime within this 
project it could be combined 
with the police procurement 
footprint (project below) to 
analyse the carbon impact of 
criminal justice system 
services.  
• Add to Home Office 
reporting of 
environmental impacts 
and highlight areas for 
improvement 
• Create toolkit for future 
years 
• Understand the Home 
Office’s proportion of 
impact regarding crime 
prevention 
• Combined the two 
projects in discussion 
as both have high 
impact for Home 
Office sponsor and 
are both similar in 
duration/workload 
• Discussed as being an 
application of and 
adding to current 
research (more detail 
on policing) 
• Both relevant in 
response to NAO 
audit of Home Office 
sustainability 
Proceed 
with both 
projects 
(April 2014 
onwards). 
Update on 
progress in 
future 
reports. 
Carbon 
Footprint of 
Police 
• Currently very fragmented 
coverage of police force 
carbon footprints 
• Input-output analysis on 
police spending could 
provide a unified approach 
for all forces and can be 
compared with reported 
emissions from police 
estates/travel 
• Could help add to detail of 
initial CCoC estimates (are 
the police proportions 
under/overestimated?) 
• Compare with efforts to 
streamline police 
operations which are 
already supported by 
the Home office.  
• Crime prevention 
aspect of police impact 
quantified (add to 
CCoC)  
• Could provide analysis 
to police forces for their 
benchmarking of 
environmental impacts 
Burglary and 
Shoplifting 
• Provide more details of 
environmental impact of 
burglary or shoplifting 
(LCA/IOA hybrid approach) 
• Use as justification for 
designing out crime where 
possible (households) 
• This could be used as a 
practical example to 
highlight benefits of 
designing out crime within 
the planning stages (rather 
than as an afterthought).  
• Benefit to SBD research 
and business case for 
security and 
sustainability.  
• Academic interest: add 
to existing burglary and 
designing out crime 
research 
• Policy impact on crime 
prevention appraisals 
• Combined in 
discussion but split 
burglary and 
shoplifting as two 
separate projects 
(under the umbrella 
of carbon footprinting 
crime prevention) 
• Impact for SBD is 
important  
• Likely to take longer 
so should be 
allocated more time 
and review progress 
in subsequent 
meetings 
Proceed 
with 
project 
(April 2014 
onwards) 
Carbon cost 
associated 
with crime 
prevention 
• For specific offences 
(burglary or theft) this may 
be useful to understand in 
more detail how much ‘in 
anticipation of crime’ impact 
there is 
• Impact of crime prevention 
measures such as security 
doors/locks/immobilisers for 
cars 
• SBD focus on crime 
prevention through 
design and quantifying 
this impact and 
comparing this to the 
crimes themselves will 
justify why prevention 
is better than cure 
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5 Impact of research 
It is important to update progress regarding the impact the project is having with 
respect to the sponsoring organisations, the academic contribution and impact in a 
the wider society/community. The drafting of the first research paper (Project 1) is 
ensuring that the contribution to knowledge is being made engaged as the project 
progresses and this is set to continue with future research papers and with 
intentions to attend an academic conference within the next year (will be added to 
future plans when confirmed). Within the sponsoring organisations the project is 
being supported and raising awareness of the research remains an important part 
of the impact in these early stages. Engagement with stakeholders such as other 
government department’s and other professionals within the Home Office and 
Secured by Design remains a constant priority and Appendix Chapter 1 details an 
account of meetings held or attended and conferences or events visited throughout 
the first year of the project. Some highlights of this include working with costs of 
crime working group within the Home Office in order to possibly integrate the 
carbon costs of crime into the economic and social costs of crime toolkit. Also, the 
national police estates group (NPEG) Environment Team meetings attended have 
given a great insight into policing, along with the police attachment completed at 
Andover Police Station.  
Impact on a wider scale remains a priority and the policy implications of the 
research findings aim to inform crime prevention projects/schemes in the appraisal 
stage of the wider impacts of crime. In a more practical sense also, engagement 
with police force sustainability professionals (through the National Police Estates 
Group Environment Team) has the potential to lead to involvement with the 
implementation of crime prevention schemes and enable the carbon costs of crime 
to be used to justify a business case for a scheme which is aiming to ensure all 
aspects of sustainability are taken into account within the design stage. If this 
project goes ahead and the research student takes part in the proposed scheme 
design the direct impacts of the research will help benefit a police funded initiative 
that has valued the carbon costs of crime and by its nature should have helped 
produce a sustainable crime prevention scheme. This project does not yet appear 
within the plans for future work because the research student is due to attend a 
stakeholder engagement meeting in early April 2014. Progress regarding this police 
project will be updated in future reports. 
 
 
 
6-monthly reports 
Page    55 
6 Summary 
To summarise the last six months of the research project, steady progress has been 
made regarding research aims and the drafted journal paper, to be submitted 
within the next month or so, is intended to address the first three research 
questions posed. This includes quantifying the total carbon costs of crime, 
highlighting which is the most carbon costly crime and detailing which aspects of 
criminal activities and the criminal justice system are responsible for the most 
emissions. The research paper also alludes to the policy implications of these 
results. This paper will be submitted to a journal and also contribute towards the 
two year dissertation project (due April 2015) and by extension the final thesis.  
Within the next six-month period the research project will expand upon these initial 
results and look into more detail of specific crimes (burglary and shoplifting) or 
specific aspects of crime that are responsible for large amounts of emissions 
(criminal justice system). The project will also look to address the remaining 
research questions concerned with the impact of crime prevention schemes and 
further policy applications.  
Additional Information (Appendix) 
Appendices removed for brevity 
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Progress and Plans 
1 Introduction 
The purpose of this report is to provide an update to progress within the EngD 
project, the Carbon Costs of Crime. Commencing in May 2013, the project has 
several aims and objectives, listed below, and requires 6-monthly progress reports 
to be compiled to inform of progress to date and prepare plans for future work. This 
report updates progress to the 18-month milestone.  
Aims and objectives 
The overall aim of this project is to estimate the total carbon costs of crime and to 
get an understanding about the relative carbon emissions associated with different 
types of crime. However, the aim is to not only quantify these emissions associated 
with criminal events but also to establish costs and benefits of crime prevention 
solutions and policy measures in order to reduce overall carbon emissions. 
Research questions to be addressed throughout the project duration: 
10. What are the total carbon costs (in the form of a carbon footprint) attributable to 
crime? 
11. Which type of crime is the most carbon intensive? 
12. Which aspects of crime emit the most carbon? 
13. What are the carbon costs associated with crime prevention schemes? How do 
these compare with carbon costs of the crimes the scheme aims to prevent? 
14. What policy measures could be implemented to reduce these overall carbon costs 
or ensure that the costs are taken into account within project appraisal? 
This third six-month report document forms an update on progress made so far 
regarding these aims and also outlines the plan for future work. Section 2 presents 
an updated project plan schedule and details plans for the next six month period. 
Section 3 provides a brief outline of progress on each of the topic sections, including 
initial research paper and more detailed projects, such as the carbon footprinting of 
policing and crime prevention. Section 4 details the impact of the project so far and 
the Appendix section includes a cumulative record of this impact (along with other 
relevant work from the last 6 months). Section 5 details the continuation of the 
projects discussed in section 3 and other plans for the next 6-month period. Section 
6 summaries the report.  
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2 Project Plan 
Table 1 shows a Gantt-style chart, which outlines the project plan until April 2015. 
Those tasks that have been completed since the last progress report (12 month) are 
highlighted with a hatched pattern and those still to complete are presented as 
block colours (the bold line represents the time this report is submitted). Several 
tasks have been added since the 12-month progress report and it should be noted 
that this list is still subject to change as the project progresses.  
Table 1: Gantt chart of EngD project tasks up to April 2015. 
  2013 2014 2015 
 Tasks A M J J A S O N D J F M A M J J A S O N D J F M A 
Literature Review                          
Project Initiation Document (PID)                           
6 Month Report                          
Project 1 (1st research paper and revisions)                          
1 Year Report                          
University Modules                          
Conferences                          
18 Month Report                          
Project 2a (Home Office Footprint)                          
Project 2b (Police Footprint)                          
Project 3 (Burglary)                          
2 year Dissertation project                          
The literature review process remains on-going and new material is reviewed and 
utilised for drafting research papers and new projects accordingly.  
The first research paper within the project plan (and from the 12-month report’s 
gantt chart) has continued over the last few months and was submitted to the 
journal Energy Policy on the 28th August, as requested by reviewers. Revisions of 
this paper are also likely to be required at a later date, subject to acceptance, and 
so this has also been added to the project plan a few months after submission.  
The majority of the last six months work has been around the new projects leading 
on from the initial research paper. These projects have been divided in Projects 2a, 
2b and 3 (renamed since last six month report). Project 2 aims to apply the 
methodology from the initial research paper to estimate a supply chain footprint for 
the Home Office (2a) and the police (2b). Project 3 aims to investigate domestic 
burglary offences in more detail and this remains the most complex and so has 
been allocated more time. This project looks to investigate the emissions associated 
with burglary and will also include a focus around crime prevention.   
More details of these projects and their progression are included later in the report 
in Section 3. On previous timetables only the EngD conference was listed, but this 
and future reports will include all ‘conferences’ attended within the last 6 months. 
The research student attended their first academic conference outside of the 
University of Surrey, in July 2014: the European Conference on Sustainability, 
Energy and the Environment (ECSEE), hosted by the International Academic Forum 
(Iafor), held in Brighton, UK.  
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Plans for future conferences include the Global Sustainability Institute annual 
conference (Anglia Ruskin University) in January 2015 and the Secured by Design 
annual conference in February 2015 (subject to approval of abstracts and funding 
for both).  
The plans for the second academic paper were extended in the light of the 2-year 
dissertation planning and completion timescales. It is likely that a second paper will 
result from Project 3’s research and so future progress report timetables will reflect 
this.   
3 Progress 
Project 1: Carbon footprint of crime research paper 
The initial research paper estimating the carbon footprint of crime, both on a per 
crime and total crime basis, has been submitted to the journal Energy Policy. The 
final draft of this paper can be found in Appendix Chapter 3.  
To follow on from these initial estimates the following projects were agreed to look 
into aspects of the carbon footprint of crime in more detail. These include looking 
at specific aspects, such as policing, where more analysis regarding the direct and 
indirect emissions would be useful. Also, looking more specifically at the offence 
which gives rise to the most emissions, which was found to be burglary. 
Investigating this offence in more detail and interrogating the emissions associated 
with anticipation of crime will also help inform crime prevention schemes for their 
environmental impacts.  
As this project is jointly funded by the Home Office an investigation into their supply 
chain emissions, using a similar methodology to that used for the carbon footprint 
of crime, will also follow from this initial research paper.  
Project 2a: Footprint of Home Office  
Project 2a will look to estimate the carbon footprint of the Home Office’s supply 
chain or embedded emissions. As the department which funds police services and 
creates policies to reduce overall crime, a proportion of its overall impact is already 
included within the carbon footprint of crime estimates, but an assessment of the 
whole organisation in this way has not yet been conducted.  
Looking at the wider impacts of the Department’s supply chain is not only a 
requirement of the Greening Government Commitments (Defra, 2014) but was also 
highlighted in the Environmental Audit Committee’s enquiry into Sustainability in 
the Home Office (EAC, 2014). This project provides a further application of input-
output analysis carbon footprinting and will add to the department’s current 
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assessment of its supply chain using the CAESAR (corporate assessment of 
environmental social and economic responsibility) tool, which is a survey based 
questionnaire completed by top suppliers.  
Not only will this project benefit the organisation by supplying Scope 3 emissions 
information but this methodology can also be repeated in future years to monitor 
progress regarding these emissions associated with it’s spend. Hotspot analysis, 
similar to that used in Project 1, has the potential to highlight areas of spending 
which are carbon intensive and help inform procurement by introducing this 
environmental dimension.  
The overall results from this report (currently in drafting stage) highlight that over 
the last 3 years the carbon footprint  of the Home Office’s supply chain (scope 3 
emissions) has been reducing due to less spending overall, but several areas were 
highlighted as being emissions intensive. These include energy spend (primary data 
used for footprint) and telecommunications (one of the biggest suppliers in terms of 
spend). Shipping was also a spend category highlighted with a large amount of 
emissions attributed as this is one of the most carbon intensive categories 
investigated. These and other hotspots will inform the department about 
environmental impacts not already considered within their scope. 
A final version of the results of this project will be produced for the Home Office 
sustainability team’s use within future reporting.  
Project 2b: Footprint of Police 
Initially this project aimed to estimate the carbon intensity of policing to investigate 
whether the initial estimates from Project 1 are representative of the total 
emissions associated with policing (how much therefore is associated with crime or 
other activities the police attend). It also may be possible to apportion police 
emissions associated in anticipation of crime and those as a response to crime, 
which was combined in the monetised costs of crime into ‘policing’ costs. In current 
estimates policing is only seen as a response service, where in reality 
neighbourhood policing and community support officers roles could be considered 
a mitigation technique in anticipation of crime which helps to prevent it from 
occurring, as well as part of the criminal justice system response to incidents when 
they occur.  
The impact of analysing the footprints of individual forces will provide more detail 
to the carbon costs of crime project overall and may also be beneficial to police 
forces to compare the supply chain based consumption emissions to production 
based footprints already calculated.   
6-monthly reports 
Page    61 
This project has become slightly more elaborate due to consultation with police 
force sustainability representatives within the National Police Estates Group (NPEG) 
Environment Team. A survey was conducted which aimed to establish which forces 
already collect primary data on their environmental impacts. The results from this 
will be reported back to the group and this will help identify areas the forces are not 
currently considering, either individually or as a whole. 
From the emerging results of this survey it was seen that no force is currently 
investigating the impacts of their supply chain. In order to address this, the research 
student analysed police spend data (sourced from the police procurement team 
within the Home Office) with a similar methodology to Projects 1 and 2a, and 
yielded a supply chain footprint for all police forces in England and Wales.  
Sourcing of the primary data monitored by the forces themselves is the next stage 
of analysis to be combined with this supply chain emissions estimate. An aim of this 
project would also be to encourage a unified process of environmental impacts 
reporting, from all forces, as this is currently only available from a limited number. 
Also most forces only report internally and the data is not available to the public 
which, if this is made available, could support the Government’s transparency 
agenda. Changing this practice would help inform the carbon footprint of crime 
project and would mean future police footprinting would be more straightforward 
to monitor and also therefore reduce.  
Project 3: Burglary  
Project 3 considers the carbon costs of crime prevention schemes, in particular 
those associated with preventing domestic burglary, as this was highlighted as the 
offence with the largest overall contribution to the total carbon footprint of crime.  
The carbon footprint of actions in anticipation of burglary will be analysed in more 
detail and the Secured by Design designing out crime products investigated for 
environmental impact implications. It is likely that the methodology for this project 
will include an element of life cycle assessment (LCA) of the products related to 
preventing/deterring domestic burglary. The Green Guide, published by the Building 
Research Establishment (BRE), may provide a key resource as it outlines the carbon 
footprint of several building materials. A comparison of these impacts, with the 
emissions associated with the consequence of a burglary once the offence has been 
committed, will then be performed.  
This will enable an environment based cost benefit analysis of these products to be 
produced and business cases could therefore include these benefits/drawbacks in 
addition to the savings of economic and social costs already considered when 
valuing the cost of crimes. As this project is only in the literature review and data 
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gathering stages, no draft is yet available but will be included in the next progress 
report.  
Conferences  
Within the last six months the research engineer has attended two academic 
conferences: one held by the University of Surrey to showcase all EngD students 
and their research and the other an international conference hosted by the 
International Academic Forum (IAFOR).  
The EngD conference was attended by all research engineers from the University of 
Surrey’s industrial doctorate program and supervisors (academic and industrial) 
were all invited to attend. The researchers presented a mixture of oral 
presentations and poster presentations. The ‘carbon footprint of crime’ was 
presented as part of the poster session. A copy of the poster submitted can be 
found in Appendix Chapter 2.  
Feedback received on the poster was generally positive and some very helpful 
comments about framing the research and it’s context were suggested. As part of 
the conference there was a prize awarded to the best oral and best poster 
presentation. The poster based on this project won the prize for best poster and 
this was announced on the last day of the conference (certificate included in 
Appendix Chapter 2).  
The European Conference on Sustainability, Energy and the Environment (ECSEE), 
hosted by IAFOR in Brighton, UK, was attended by the research engineer at the 
beginning of July 2014. The research engineer gave an oral presentation, followed 
by questions and a panel discussion. Feedback and connections made from the 
ECSEE conference were positive, even though the conference was multi-displinary 
and four conferences were being held simultaneously.  
Plans for future conferences include the Secured by Design annual conference, to 
be held in Stratford-upon-Avon in February 2015 and the Anglia Ruskin University 
Global Sustainability Institute conference in January 2015.  
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4 Impact of research 
It is important to update progress regarding the impact the project is having with 
respect to the sponsoring organisations, the academic contribution and impact in 
the wider society/community.  
The first research paper (Project 1) has been submitted to an academic journal 
which adds to the academic contribution the project is having. Publishing these 
more robust estimates of the carbon footprint of crime will not only answer several 
research questions but also strengthen the justification of the use of these 
estimates within the Home Office policy appraisal tool to value crime. Plans to 
publish these results within the ‘HM Treasury Green Book Supplementary Guidance: 
Costs of Crime’ update is in progress with the research engineer working directly 
with the costs of crime working group within the Home Office. 
Within the sponsoring organisations the project is being supported and raising 
awareness of the research remains an important part of the impact in these early 
stages. Within the Home Office Sustainability Report (for the financial year 2013-
14), the project has been publicised in terms of the ‘carbon costs of crime’ project 
as a whole with the first research paper results. Alongside this, the Home Office 
supply chain footprinting work is also reported. 
The National Audit Office (NAO) as part of its departmental sustainability overview 
presented a briefing that assessed ‘Sustainability in the Home Office’, earlier this 
year. Their findings were presented to the House of Commons Environmental Audit 
Committee (EAC) before a formal hearing took place. The carbon costs of crime 
project was included as part of ‘sustainable policy making’ section within the 
briefing report by the NAO and the research student’s work was highlighted within 
the EAC enquiry hearing by Professor Ken Pease (the author of the original carbon 
costs of crime paper). Alongside this, senior officials within the Home Office also 
acknowledged the importance of this project and it’s potential impact on policy 
appraisals within the future (valuing crime in terms of it’s environmental impact as 
well as social and economic).  In order to ensure this recognition raised more public 
awareness of this research an article, written by the research engineer, about the 
EAC enquiry and the project’s aims was published on the University of Surrey 
website.  
Since the hearing in April, the EAC has published a formal report including 
recommendations on further actions the Home Office can take regarding 
sustainability. Again, the carbon costs of crime project was highlighted in this report 
as part of policy design relating to the costs of crime. The EAC included the project’s 
potential was to prioritise hotspots. The Home Office has the opportunity to reply 
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to this report and the research student aims to ensure that this response includes 
the benefits and potential impacts of the research and how these will be met.  
Impact on a wider scale remains a priority and the policy implications of the 
research findings aim to inform crime prevention projects/schemes in the appraisal 
stage of the wider impacts of crime (externalities). As a result of engagement with 
the Avon & Somerset police force sustainability representative, involvement with 
the implementation of a crime prevention scheme in Bristol remains a possibility. 
This would enable the carbon costs of crime estimates to be used as an evidence 
base for a practical police scheme, which is aiming to ensure that all aspects of 
sustainability are taken into account within the design stages of preventing crime. 
When this project commences, the research student will take part in the design and 
evaluation stages and by its nature should be helping to produce a sustainable 
crime prevention scheme. The impact of this practical use of the project results will 
be invaluable for future projects. Timescales for this scheme are not yet clear but 
will appear in the future progress report timetable when available. The first 
stakeholder meeting will take place in late September 2014.  
Also, attending a conference (outside of the sponsoring university) has provided the 
opportunity to showcase the research in a more open setting and receive feedback 
from a wider audience (although mainly form the sustainability sector).  
Appendix Chapter 1 details an account of the projects impacts: including meetings 
held or attended and conferences or events visited throughout all 18 months of the 
project.  
5 Plans for Future Work 
The project plan timetable is show in Section 1. Projects 2a and 2b are planned to 
take around 5-8 months and will be summarised within Home Office style reports. 
Project 3 (around 8 months in length) will continue into the next six-month period.  
In order to ensure that policy implications are considered in practice, Project 1’s 
research paper will be redrafted to help inform the Home Office costs of crime 
update. Economists within the Home Office are managing this work-stream and 
they are proposing to update the supplementary guidance to the Treasury Green 
Book, which enables evaluation of the costs of crime. In order to integrate the 
carbon costs of crime estimates from Project 1, a section of this update is intended 
to include the carbon footprinting estimates. The timescales for this update are not 
yet clear and will be included within the next progress report when a deadline is 
decided upon.  
Although not included within the timetable, a project in partnership with Avon & 
Somerset police is also likely to take place within the next six-month period and will 
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hopefully demonstrate a practical example of how to use the estimates from the 
first research project within a crime prevention scheme design and evaluation. The 
police force’s interest in the environmental impact will contribute to Bristol’s status 
as the European Green Capital for the year 2015. The estimates will be used to 
demonstrate potential savings/additions in terms of carbon alongside monetary 
considerations of implementing designing out crime principles within specific areas 
in Bristol. An initial stakeholder meeting for this project is due to take place at the 
end of September 2014 and the next progress report will outline progress and plans 
regarding this project.  
Also within the next six months, the research engineer will return to the University 
to complete several academic modules including: Corporate Social and 
Environmental Responsibility (November 2014), Ecological Economics (January 
2015), Prince Project Management course (February 2015) and Environmental 
Auditing (March 2015).  
The next progress report will be in the form of the 2-year dissertation project. The 
dissertation project is assessed and aims to establish clear research aims and plans 
for the remaining 2 years of the project.  This dissertation project must be 
presented in a more formal thesis layout and so more time is allocated to this 
progress report than previous ones.  
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6 Summary 
To summarise the last six months of the research project, a milestone was reached 
with the first research paper being submitted to an academic journal and alongside 
this several new projects were also started. The new projects expand upon the 
initial research paper and investigate more specific aspects of the carbon costs of 
crime, including policing, the Home Office and burglary as a specific offence. The 
remaining research questions to be answered, including the carbon costs of crime 
prevention, will be addressed within the burglary project and this is most likely to 
form the next academic paper topic.  
The next six months of the project will see the finalising of the Home Office and 
police footprint reports, both likely to be internal Home Office type reports (if 
possible also published on gov.uk). Focus will then be given to the burglary project 
and a second research paper on this subject. 
Outside of these projects, a partnership with Avon & Somerset police on a crime 
prevention scheme will be undertaken by the research student. This is likely to 
include involvement within the design stages of the project and also project 
appraisal as this police force wish to include the environmental benefits of reducing 
the number of burglaries. Helping with this project will also contribute to the 
impact of the research overall as it will have contributed directly to a crime 
prevention scheme evidence base and analysis. There is also a possibility of 
publishing the work from this project alongside the project partners.  
The next six months will be busy with academic modules, continuing research 
projects and will also include writing of the 2-year dissertation thesis to summarise 
all research so far connected to the EngD project.  
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Executive Summary 
This report outlines progress within the EngD project ‘The Carbon Costs of Crime’ to 
the 24-month milestone. The overall aim of the project is to estimate carbon 
emissions associated with crime with an objective of identifying opportunities to 
effectively reduce these emissions in the future.  
The research is divided into three projects. Project 1 aims to quantify the carbon 
footprint of criminal offences. This needs to be estimated in order to highlight 
major sources of carbon emissions that arise due to crime. To our knowledge, there 
is only one existing estimate of the carbon footprint of crime (Pease, 2009) and our 
study aims to build upon this initial tentative estimate with more robust and 
detailed calculations.  
In order to estimate this overall footprint, all activities in anticipation of crime 
(insurance and defensive expenditure), as a consequence of crime (items stolen, 
items damaged and the use of health services by victims) and those associated with 
the criminal justice system (police, prisons, courts and others) are considered. A 
choice of carbon footprinting techniques was considered and in order to estimate 
emissions across the supply chain, Environmentally Extended Input-Output Analysis 
(EE-IOA) derived multipliers were applied to the monetised costs of crime. This 
economic based top-down methodology was deemed the most appropriate carbon 
footprinting technique for estimating emissions arising from the multitude of goods 
and services associated with crime. Other approaches including Life Cycle 
Assessment (LCA) were considered but are not pragmatic for this overall estimate.  
This estimate highlights both the type of crime and the sources that result in the 
largest proportion of emissions. Both emissions arising from the criminal justice 
system and those associated with burglary offences were identified as important 
areas for further research and are addressed in Projects 2 and 3 respectively. Focus 
on these areas aims to facilitate identification of where the greatest potential for 
reducing these emissions lies.  
Project 2 aims to quantify the carbon intensity of criminal justice system services, 
such as policing and policy-making within Central Government. Carbon footprints of 
these organisations have been estimated using a combination of both reported 
primary data (emissions from buildings and travel where available) and EE-IOA 
estimates of their supply chain emissions. Other agencies within the criminal justice 
system such as courts, prison or probation services may be investigated as part of 
future work.  
Project 3 focuses on burglary offences. The aim is to estimate the carbon emissions 
of measures to prevent burglary in order to highlight both demonstrably effective 
and low-carbon crime prevention solutions. Although the methodology is not yet 
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designed for this project, it is likely to include a hybrid of Life Cycle Assessment 
(LCA) techniques alongside EE-IOA estimates where specific data is unavailable. 
Following these estimates, the carbon footprint of these measures will be 
compared against the footprint of the offences they aim to prevent. This will enable 
the identification of those solutions that result in the fewest overall emissions. 
The intentions regarding academic publication and contribution of knowledge of 
this research includes the submission of a journal paper, on Project 1, outlining the 
overall estimates of the carbon footprint of crime: entitled ‘Carbon and Crime: Can 
crime reduction strategies also reduce carbon emissions?’. We intend to submit this 
to Environmental Science and Policy in April 2015. Project 1 estimates of the 
environmental impact of crime are also intended to be integrated into the Home 
Office ‘Cost of Crime’ policy appraisal guidance (within HM Treasury Green Book), 
which currently only values the economic and social costs associated with crime. 
A second academic paper is planned to detail the analysis around crime prevention 
solutions related to burglaries and compare their carbon footprint with that of the 
offences they aim to prevent, based on project 3. The provisional title of this is 
‘How to prevent burglary and reduce carbon emissions’. This paper will be aimed at 
a publication within a crime related journal in order to ensure that academic 
contributions are made both in the fields of environmental science (carbon 
footprinting) and criminology, of which this project identifies the synergies 
between.  
This EngD project’s overall aim is to not only identify the carbon costs of crime but 
also highlight opportunities, either within central government policy formation, 
public service provision or through use of crime prevention measures, where the 
carbon footprint can be reduced in the future. The research project aims to identify 
win-wins in terms of both enhanced security (less crime) and fewer carbon 
emissions and consequentially a more sustainable approach in the future regarding 
crime prevention.  
  
24-month dissertation 
Page    70 
Table of Contents 
1 Introduction ............................................................................................................ 73 
1.1 Aims and objectives .................................................................................................. 74 
1.2 Timeline and project planning .............................................................................. 76 
2 Background ............................................................................................................. 77 
2.1 The carbon footprint of crime ............................................................................... 77 
2.2 Carbon intensity of crime-related public services .......................................... 79 
2.2.1 Home Office 79 
2.2.2 Police Forces 80 
2.3 Crime prevention ...................................................................................................... 82 
2.3.1 Designing out crime 82 
2.3.2 Physical crime prevention measures 83 
3 Methodology ............................................................................................................ 85 
3.1 Life cycle thinking ..................................................................................................... 85 
3.2 Life Cycle Assessment (LCA)................................................................................... 85 
3.3 Environmentally Extended Input-Output Analysis (EE-IOA) ....................... 86 
3.4 EE-IOA Dataset ........................................................................................................... 87 
3.5 The carbon intensity of crime-related public services .................................. 88 
3.6 Carbon footprint of crime prevention................................................................. 89 
4 Project Results and Discussion ......................................................................... 90 
4.1 Project 1: The Carbon Footprint of Crime Estimates ...................................... 90 
4.1.1 Project 1: Methodology specifics 90 
Final Demand 90 
Calculating the carbon footprint of crime 91 
Assumptions 92 
4.1.2 Project 1: Results 94 
4.1.3 Project 1: Discussion 98 
4.1.4 Project 1: Next steps 99 
4.2 Project 2: The Carbon Footprint of Home Office And Police ..................... 100 
4.2.1 Project 2: Methodology specifics 101 
4.2.2 Project 2: Results 103 
4.2.3 Project 2: Discussion 106 
4.2.4 Project 2: Next steps 107 
4.3 Project 3: Burglary and Crime Prevention case studies ............................. 108 
4.3.1 Project 3: Aims, Discussion and Next Steps 109 
5 Conclusion .............................................................................................................. 112 
References .................................................................................................................... 113 
Additional Information (Appendix) .......................Error! Bookmark not defined. 
1 Impact of Research ................................................Error! Bookmark not defined. 
2 Methodology and Datasets .................................Error! Bookmark not defined. 
 
24-month dissertation 
Page    71 
List of Figures 
Figure 1: Feedback loop between climate change and crime ..................................................... 78 
Figure 2: Police forces in England and Wales..................................................................................... 81 
Figure 3: Overview of scope 1, 2 and 3 greenhouse gas emissions. Source: GHG 
Protocol, 2004, pp. 26. ........................................................................................................................... 88 
Figure 4: Environmental Product Declaration (EPD) results table example. Source: 
Assa Abloy (2014).................................................................................................................................... 89 
Figure 5: Carbon footprint estimates of individual criminal offences ................................... 94 
Figure 6: Total carbon footprint (tonnes CO2e and % of total) of recorded and 
unrecorded crime by offence type ................................................................................................... 95 
Figure 7: Total carbon footprint (tonnes CO2e and % of total) of recorded and 
unrecorded crime by source ............................................................................................................... 97 
Figure 8: How police time is spent. Source: HMIC (2012a) ...................................................... 100 
Figure 9: Home Office carbon footprint for the year 2013-14 ................................................ 104 
Figure 10: Police force carbon footprint for the year 2012-13. ............................................. 104 
List of Tables 
Table 1: Gantt chart of EngD project tasks .......................................................................................... 75 
Table 2: Crime adjustment factors to estimate unrecorded crime from recorded crime 
figures (Source: Home Office, 2011). .............................................................................................. 92 
Table 3: Major assumptions and limitations of Project 1 ............................................................. 92 
Table 4: Assumptions and limitations of Project 2 ....................................................................... 102 
Table 5: Results of Project 2: Home Office Carbon Footprint .................................................. 103 
Table 6: Secured by Design product standards and suggestions for crime prevention 
advice. Source: SBD, 2015. ................................................................................................................ 109 
Table 7: SBD training event ideas generated from workshop focus groups .................... 110 
Table 8: Assumptions and limitations of Project 3 ....................................................................... 111 
 
Table A. 1: List of stakeholders engaged throughout research and meetings and events 
attended throughout the first 24 months of the project. 1 
Table A. 2: Project 1 Methodology: Mapping ‘economic and social cost of crime’ 
expenditure categories to SIC codes (EE-IOA emissions factor categories) ....... Error! 
Bookmark not defined. 
Table A. 3: Offence mapping from recorded crime categories (Source: Home Office, 
2012) to offences within the ‘economic and social cost of crime’ estimates (Source: 
Home Office, 2011b). ............................................................... Error! Bookmark not defined. 
Table A. 4: Project 1 Results: estimated carbon footprint per incident ....................... Error! 
Bookmark not defined. 
Table A. 5: Project 1 Results: Summary of the carbon footprint of all crime, both 
recorded and unrecorded totals, by offence type. ..... Error! Bookmark not defined. 
24-month dissertation 
Page    72 
Table A. 6: Project 2 Method: Mapping process between police force expenditure 
categories and Defra dataset categories and emission factors. ....... Error! Bookmark 
not defined. 
Table A. 7: Project 2 Method: Mapping process between police force expenditure 
categories and Defra dataset categories and emission factors. ....... Error! Bookmark 
not defined. 
Abbreviations 
 
ACPO Association of Chief Police Officers 
CAESER Corporate Assessment of Environmental, Social and Economic 
Responsibility 
CJS Criminal Justice System 
CO2e Carbon Dioxide equivalent 
CPTED Crime Prevention through Environmental Design 
Defra Department for the Environment, Food and Rural Affairs 
EAC Environmental Audit Committee 
EE-IOA Environmentally-Extended Input-Output Analysis 
GGC Greening Government Commitments 
GHG Greenhouse has 
HM Her Majesty 
HMIC Her Majesty’s Inspectorate of Constabulary 
LCA Life Cycle Assessment 
MoJ Ministry of Justice 
MRIO Multi-region input-output 
NAO National Audit Office 
NHS National Health Service 
NOMS National Offender Management Service 
NPEG National Police Estates Group 
OECD Organization of Economic Co-operation and Development  
PAS  Publically available specification 
SBD Secured by Design 
  
24-month dissertation 
Page    73 
1 Introduction 
This report provides an update of progress within the EngD project, the ‘Carbon 
Costs of Crime’ that started in May 2013. This details progress to the 24-month 
milestone.  
Crime2 is not simply an infraction of criminal law but is also a social issue that 
affects everybody: whether in your own home, or away from home, at work, or as 
part of decisions taken by elected representation. Any amount of crime in society is 
unacceptable (Home Office, 2014a), but a crime-free society is unrealistic. In 
response to the acceptance that crime happens, elected governments do whatever 
is possible to limit the amount that occurs by implementing crime prevention3 
policies through policing and the criminal justice system, along with the help of 
businesses and the public. In order to make best use of funds dedicated to reducing 
crime we need to fully understand the impacts of criminal acts. This includes the 
effect on society and the economy but also the environment.  
It is widely agreed that recent anthropogenic emissions of greenhouse gases have 
reached unprecedented levels and have widespread impacts on human and natural 
systems (IPCC, 2013; Solomon et al., 2009). Human induced climate change is thus 
such a fundamental issue that it should permeate all policy areas, including crime 
prevention (Pease and Farrell, 2011). Pease (2009) argued that ‘it is difficult to 
imagine a high crime society being a low carbon society’. This idea identifies a 
synergy between these two important issues, crime and climate change. This 
relationship has barely been acknowledged in current literature and, at present, the 
criminal justice system largely ignores the impacts of crime on the environment, 
which could lead to problems in the future. This research aims to address this 
omission and as a result identify win-win opportunities, which contribute positively 
towards both society’s goal to reduce the amount of crime and at the same time 
reduce the impact we have on our planet by mitigating against climate change and 
reducing carbon emissions. 
  
                                                     
2 In the context of this research, ‘crime’ refers to notifiable offences, which include all offences that could possibly be tried by 
a jury (Home Office, 2011b). Notifiable offences are recorded by the police and measured and monitored through the Home 
Office and the Office of National Statistics (ONS). Murder, sexual assault, domestic violence, burglary, robbery and shoplifting 
are examples of these offences. The term crime, in this context, also refers to the impact of these offences on the victims, on 
society and the offender.  
3 Crime reduction is simply any action taken to reduce the frequency and seriousness of criminal events. Whereas crime 
prevention is intervention in the causes of criminal events, to reduce the risk of their occurrence or potential seriousness 
(Home Office, 2004).  
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1.1 Aims and objectives 
The EngD project was designed to estimate the total carbon emissions of different 
types of crime. This includes both the emissions associated with criminal events and 
the costs and benefits of crime prevention solutions and policy. In turn, this will be 
used to identify opportunities to reduce this overall environmental impact. By first 
quantifying the carbon footprint of criminal offences, the savings achieved by 
preventing crime can be compared against the emissions associated with crime 
prevention schemes or products. The research project also aims to identify low 
carbon and demonstrably effective means of crime control in order to achieve win-
win scenarios resulting in both a reduction of the levels of crime and environmental 
impact.  
The core research questions to be addressed throughout the project duration are: 
15. What are the total carbon emissions (in the form of a carbon footprint) attributable 
to crime? 
16. Which type of crime is the most carbon intensive? 
17. Which aspects of crime emit the most carbon? 
18. How can we facilitate the likelihood that carbon emissions are taken into account 
within project/policy appraisals? 
19. How carbon intensive are crime-related public services? 
20. What are the carbon emissions associated with crime prevention schemes or 
products? 
21. How do these compare with the carbon emissions of the crimes the scheme aim to 
prevent?  
22. What measures (policy, projects or commitments) could be implemented to reduce 
the overall carbon emissions due to crime? 
Three projects have been formulated in order to address these research questions 
and progress of these is outlined in the following chapters.  
• Project 1 estimates the overall carbon footprint of crime and addresses research 
questions 1, 2, 3, and 4.  
• Project 2 analyses the carbon footprint of specific crime-related public services 
addressing research question 5. 
• Project 3 attempts to estimate the carbon footprint of measures that aim to 
prevent burglary offences addressing research questions 6 and 7.  
Research question 8 will be discussed throughout to highlight areas where these 
emissions can be reduced. Table 1, overleaf, presents two timetables; one detailing 
the work completed up to the 24-month milestone and one outlining plans for the 
next 24 months.  
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Table 1: Gantt chart of EngD project tasks 
 Completed 2013 2014 2015 
  A M J J A S O N D J F  M A M J J A S O N D J F M 
Literature Review                         
Project Initiation Document (PID)                          
6 Month Report                         
Project 1 (research and analysis)                         
Research Paper 1 – write up                          
12 Month Report                         
University Modules                         
Conferences                         
Home Office Sustainability Reports                         
18 Month Report                         
Project 2 Home Office and Police Footprint - analysis                         
Project 2 submission                         
Project 3 burglary - literature review                         
24 Month Dissertation                         
 
                     
   
Planned  2015 2016 2017 
 
A M J J A S O N D J F M A M J J A S O N D J F M 
Literature Review                         
24 Month Dissertation Viva                         
University Modules                         
Conferences                         
Home Office Sustainability Reports                         
Research Paper 1 revisions                         
Project 2 - submission and HO publication                         
Project 3 – literature review                         
Project 3 – dataset gathering and analysis                         
Project 3 – results and conclusions                         
Project 3 – publication or model for Secured By Design                         
Research Paper 2 – write up and submit                         
30 Month Report                         
36 Month report                         
42 Month Report                         
Final thesis write up                         
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1.2 Timeline and project planning 
Table 1 shows a Gantt-chart, which outlines tasks of the research project that have 
been completed up to April 2015, along with those planned for the next 24 months. 
The literature review process remains on going and new material is reviewed and used 
for drafting research papers and new projects accordingly. Throughout the research 
project, several academic requirements need to be met, including the attendance of 
modules (MSc level) throughout the 4-year scheme. The last module will be completed 
in November 2015 and the remaining time will be dedicated solely to the research 
project analysis and papers. Other academic requirements include 6-monthly reports 
submitted to track progress, of which this dissertation replaces the 4th. Attendance at 
conferences, including the EngD annual conference, is also required.  
Within the first 24 months of the project, the research engineer has attended and 
presented at an external international conference hosted by the International 
Academic Forum (IAFOR). The research student also conducted a workshop, to present 
research results and generate ideas from delegates, at a conference hosted by one of 
the project Sponsors, Secured by Design, in February 2015.  
Project 1 lays the foundation for the overall project and, alongside Research Paper 1, 
has dominated the first two years of research, due to these estimates being the basis 
for subsequent projects.  The research paper relating to this project is intended to be 
submitted to an academic journal in April 2015. Possible revisions of this, subject to 
reviewer’s comments, are timetabled for later this year. Since August 2013 two new 
projects, 2 and 3, have commenced alongside Project 1. A submission to publish the 
results of Project 2 detailing the wider carbon impact of these crime-related public 
services is planned. Project 3, still in the literature review stage, will make up the 
majority of the future project work. The plan for the second academic paper is to focus 
on results from Project 3’s research and time has been allocated specifically for this 
within the next 24 months.   
The structure of this report is as follows. The background chapter reviews the 
literature and is followed by the methodology chapter. The following three chapters 
detail the specific methodologies, results, and include discussion of each of the three 
projects along with plans for next steps for each. The final chapter concludes with a 
reflection on the impact the project has had to date and prospects as it moves 
forward. Additional information can be found in the appendices, including an impact 
log, datasets and detailed results.   
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2 Background 
2.1 The carbon footprint of crime 
Crime imposes high costs to society and the potential savings to individual 
households, businesses and the public sector from effective crime reduction 
measures are extremely large (Brand and Price, 2000). Crime prevention policy in 
the UK is administered by the Home Office and delivered by police forces and other 
agencies within the criminal justice system (CJS). Current policy appraisal to assess 
the impact of crime considers the social and economic costs and was the first 
serious and comprehensive attempt to place a monetised value on the costs of 
crime to victims, businesses, the taxpayer and society generally (Dubourg et al., 
2005). These estimates play an important part in helping the UK Government 
achieve the greatest impact on crime for the money spent (Brand and Price, 2000). 
They are published in Her Majesty’s (HM) Treasury Green Book Supplementary 
Guidance relating to crime, which values crime for policy and project appraisal 
purposes.  
Policy appraisals relating to crime do not currently include an assessment of the 
environmental impacts. Therefore, understanding the nexus between crime and 
carbon profligate lifestyles could profoundly influence social and criminal justice 
policy (Pease, 2009) and ensure a more sustainable approach regarding crime 
prevention. Estimating the carbon footprint will go some way towards quantifying 
the environmental impacts associated with criminal offences and can be used to 
devise policies to reduce this impact where possible.  
Estimating the carbon footprint of crime is not intended to inform or influence 
behaviour of police or of criminals themselves. The intention is to enable policy 
makers, as part of the policy appraisal process, to assess the environmental impact 
of crime alongside the social and economic impacts already considered. It is 
believed that the Home Office is the first UK Government department, or indeed 
the first organisation, to be considering the externalities of crime through this 
environmental lens. 
Whilst the importance of evaluating the environmental impacts of crime to help 
inform policy making has been highlighted as part of a recent review into 
‘Sustainability in the Home Office’ by the House of Commons Environmental Audit 
Committee (EAC, 2014), to our knowledge, there is only one existing study on the 
subject. The criminologist Professor Ken Pease calculated the first estimate of the 
‘carbon costs of crime’ in 2009 and put forward a carbon footprint value of over 6 
million tCO2e attributable to crime within England and Wales (Pease, 2009). This 
estimate included the consequences of crime (impact of stolen or damaged 
property and health services) along with the impacts of the criminal justice system 
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(CJS). However, Pease notes that a precise quantification was beyond the scope of 
his report and the estimate was merely to demonstrate that crime is not carbon 
neutral. Many of the limitations in Pease’s original estimates have been addressed 
within this study. 
To the best of our knowledge, the only other research investigating the relationship 
between crime and climate change suggests that hotter or more extreme weather 
has an impact on crime patterns as it can lead to more antisocial behaviour and 
violent crime because of increased tensions (Agnew, 2012). Our study adds to this 
body of research by suggesting that crime itself may also be contributing to the 
problem of climate change by being responsible for emissions that could be avoided 
if crime did not occur, or if it was dealt with differently. If a positive feedback loop 
between the emissions associated with crime and global warming exists, see Figure 
1, this presents an opportunity to reduce these adverse affects. This can be 
achieved by devising policies to target the emissions due to crimes themselves, 
emissions from the consequences of the offences or those due to the way it is dealt 
with in the criminal justice system. 
 
 
Figure 1: Feedback loop between climate change and crime 
  
Global 
warming/climate 
change
Warmer weather
More violent crime or 
anti-social behaviour
Emissions as a result of 
crime itself, and the 
way it is dealt with
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2.2 Carbon intensity of crime-related public services 
As well as looking at overarching estimates of the carbon footprint of crime, this 
research also aims to investigate the carbon intensity of crime-related public 
services. The criminal justice system represents a collection of crime-related public 
services and the carbon emissions associated with the operation of these services 
make an important contribution to the overall carbon footprint of crime. Crime-
related public services include the police (law enforcement), Police and Crime 
Commissioners (elected representation), the Home Office (policy oversight), 
Ministry of Justice (courts and prisons management), Crown Prosecution Service, 
National Offender Management Services (NOMS) and others. The presence of these 
agencies and their activities, including priorities, are an important aspect of the 
response to crime, as well as actions taken in anticipation of crime. Initially this 
project aims to estimate the footprint of both the Home Office, as a project 
sponsor, and police forces, as a key front line service both to prevent crime and to 
protect the public by bringing offenders to justice. Consideration may be given to 
the footprinting of other crime-related public services in future studies if needed.  
2.2.1 Home Office  
The Home Office currently monitors their direct carbon emissions along with other 
environmental impacts such as water use, waste and staff travel. This primary data 
is reported within the Department’s Annual Report and Accounts (Home Office, 
2014b) and Sustainability Report (Home Office, 2014c). The Home Office, along with 
all other central government departments, is also mandated to monitor progress of 
these impacts as part of the Greening Government Commitments (GGC) (Defra, 
2014b).  
The carbon footprint of these crime-related public services however is much larger 
than the direct emissions associated with energy use in the buildings they occupy. 
Analysis of the National Health Service (NHS) supply chain found that 65% of it’s 
footprint was attributable to purchased goods and services, over 4 million tonnes 
CO2e (22%) of which was attributed to procurement of pharmaceutical products 
(NHS SDU, 2010). The realisation that a large proportion of their footprint could be 
managed from procurement practices, rather than estate management (building 
energy only attributed 18% of emissions), was unlikely to have been considered 
before the scope of the footprint was widened.  
The supply chain is an important aspect to investigate as for example, the Home 
Office has over 5,000 suppliers who provide products and services, amounting to a 
spend of over £2 billion a year. In order to begin to analyse indirect emissions of 
these purchased materials, the Home Office use the CAESER programme (Corporate 
Assessment of Environmental, Social and Economic Responsibility). Suppliers of the 
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Department take part in a detailed online questionnaire relating to the 
environmental impacts that are monitored by the organisation and the socio-
economic issues they face. This survey effectively acts as a knowledge transfer 
between suppliers and the Department about goods and services that are procured 
and contribute towards the Home Office’s overall environmental impact. However, 
there is currently only limited quantification of the scale of the emissions from 
these suppliers and attributing the proportion of which the Home Office is 
responsible for has proved difficult.   
An alternative methodology to this supplier feedback is to analyse emissions 
associated with the costs (expenditure) of goods and services. An estimation of 
central government department’s supply chain carbon footprint was produced by 
Best Foot Forward (2011), which demonstrated the potential of consumption 
footprinting. An update of this estimate is required in order to assess the emissions 
associated with the Home Office (as a crime-related public service) because the 
Best Foot Forward estimation included some aspects now under the control of the 
Ministry of Justice (MoJ) and would now be considered out of scope of the Home 
Office’s current directorates and arm’s length bodies.  
Assessing the wider impacts of the Home Office supply chain is not only a 
requirement of the Greening Government Commitments (Defra, 2014b) but was 
also highlighted in the Environmental Audit Committee’s enquiry into ‘Sustainability 
in the Home Office’ (EAC, 2014).  
2.2.2 Police Forces 
Police forces not only represent another crime related public service but could also 
be considered part of the Home Office’s wider footprint as they are partially funded 
through Home Office grants. In order to provide a sound and sustainable police 
service with reduced resources, the police will need to achieve even greater 
efficiencies in the longer term. Smarter working and greater measures of 
collaboration between forces and with the public and private sectors should be 
encouraged (HMIC, 2014).  
There are 44 geographic police forces across England, Wales and Northern Ireland 
as shown in Figure 2. Again, supply chain spending is important in order to assess 
indirect emissions. Police force expenditure in England and Wales highlights utilities 
as the 7th highest category of spend which accounts for around £95 million a year 
(2010-11), which implies that police forces are large energy users. Facilities 
management and vehicle management also take up large sections of police budgets 
at over £340 million and £240 million respectively. The largest category of spending 
however is ICT at £633 million a year (NAO, 2013). These categories represent areas 
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that may be carbon intensive and highlight opportunities for reducing the overall 
carbon footprint of the organisation as a  
whole. 
 
Figure 2: Police forces in England and Wales 
 
Police forces have an irregular framework regarding 
reporting of carbon emissions or other environmental impacts and there are 
currently no nationwide targets for emissions reduction from police forces. 
Individual forces, however, have taken on the responsibility of monitoring their 
impacts and setting reduction targets. 22 forces were registered within Phase 1 of 
the CRC Energy Efficiency Scheme, which mandated reporting of emissions. Several 
forces also delivered the Carbon Trust Standard (or similar) while maintaining 
Environmental Management Systems (EMS). For example, the Metropolitan Police 
Service (MPS), the largest of all the forces (in staff numbers and budget), states 
several environmental impact and climate change objectives to manage and reduce 
its carbon emissions, along with managing waste, enhancing biodiversity and 
encouraging purchasing sustainably sourced goods (MPS, 2010). 
It is important to highlight however that, similar to the Home Office, police forces’ 
core business does not focus on reducing environmental impacts. The operational 
priorities of keeping the public safe and secure will always take priority within the 
service they deliver. In order to facilitate that, where possible, environmental issues 
are being addressed as part of this operational priority, estimating the carbon 
footprint of supply chain expenditure takes the first step towards acknowledging 
these wider impacts and may enable identification of large sources of emissions 
where savings can be made.   
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2.3 Crime prevention  
Another important aspect of the carbon costs of crime is those emissions related to 
preventing crime from occurring. Crime prevention is enormously cheaper than its 
investigation and the imposition of sanctions. It saves lives and property being lost, 
damaged or wasted, and is far cheaper in terms of the time, work and money 
expended on dealing with its consequences (HMIC, 2014). This project aims to 
investigate whether it is also the case that crime prevention results in fewer 
emissions overall.   
Crime rates have been falling within developed countries over the last decade and 
an embarrassment to the study of criminology is the lack of adequate answer as to 
why (Farrell et al., 2010). Several theories exist to explain this drop. One promising 
line of research explains that the increased level of security could be responsible for 
the drop in crime (Farrell et al., 2010). Clarke and Newman (2006), similarly, 
proposed that an increased level of security is the common factor in industrial 
societies that is likely to explain their common downward crime trajectories. Also, 
van Dijk et al. (2007) noted that improved security might well have been one of the 
main forces behind the universal drop in crimes such as joyriding and household 
burglary.   
In order that a sustainable approach is taken regarding crime prevention, it is 
arguably necessary to identify synergies between the three pillars of sustainable 
development (society, economy and environment) in order to identify how we use 
spaces, resources and community capabilities to enable this reduction of crime 
trend to continue. Some synergies are already identified by existing studies related 
to the importance of planning and design to prevent crime (designing out crime) 
whilst encouraging sustainable communities, as described below.  
2.3.1 Designing out crime 
Jeffrey (1971) introduced the concept of Crime Prevention through Environmental 
Design (CPTED), which argues that most crime events are linked with the 
opportunities created by environmental design. As part of this premise it is 
advocated that proper design and effective use of the built environment can lead to 
a reduction in the fear and incidence of crime, and consequentially, an improved 
quality of life (Jeffery, 1971). Designing out crime strategies can therefore be seen 
to be in line with environmental, social and economic sustainability goals.  
Secured by Design (SBD) aims to encourage the building industry to design out 
crime at the planning stage and implement several CPTED principles. These include 
surveillance, access, territoriality, management and maintenance, and physical 
security (Armitage et al., 2009). SBD was devised in 1989 with the aim of countering 
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the rise in household burglary and the scheme advocates both the developer’s 
award and security-tested products.  
Property crimes, such as burglary, have long-lasting and profound adverse effects 
on victims. Fears related to the sanctity of a home, or the safety of going out, can 
be severe and last a very long time (HMIC, 2014). This implies therefore that home 
security is important. Households without security measures are ten times as likely 
to be burgled as houses in which measures such as deadlocks on doors and window 
locks have been installed (Newburn, 2007). Although SBD does not rely solely upon 
physical security, the standards set to which doors, windows, fences etc. must 
adhere to, suggest that physical security is viewed as a crucial factor (Armitage and 
Monchuk, 2009a). 
Winchester & Jackson (1982) explain four factors thought to outline the 
vulnerabilities of households to burglary specifically. These include, the extent to 
which a house is left unsecure, the reward value of a house that a burglar can view, 
the level of occupancy and lastly characteristics of the site and location of the house 
(‘environmental’ risk). The extent to which a house is left unsecure is addressed by 
designing out crime. This preventative approach reduces opportunities for crime, 
not relying upon improving society or its institutions (Clarke, 1997). 
2.3.2 Physical crime prevention measures 
Physical security and protection is provided by target hardening which includes 
measures that make it more difficult to commit offences and instill a feeling a safety 
in users. Welsh and Farrington (1999) suggested that a combination of (physical) 
interventions is needed to impact certain categories of crime. This is because 
alarms, for example, on their own are ineffective, as a prevention measure and a 
combination of interventions are needed to be successful. A selection of physical 
security measures will be assessed as part of this research project in order identify 
win-win measures in terms of security and sustainability, i.e. identify those that are 
not only effective at reducing the number of offences which occur (and the 
emissions associated with these offences) but that also have low emissions 
associated with their own manufacture and use, to facilitate that emissions are 
minimised wherever possible.  
Existing guidance relating to community safety highlight that designing out crime 
should be central to the planning and delivery of new developments in order to 
ensure sustainable communities where crime and disorder doesn’t undermine 
quality of life or community cohesion (Home Office, 2004).  Victim Support and 
Crime Prevention Officers also routinely advise victims of crime to improve aspects 
of their household security (Spackman, 2000). Armitage et al. (2008) did not identify 
any features of sustainable design that would prevent a development from 
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achieving SBD. Equally, no features of SBD were identified which would make it 
difficult to achieve a high rating on the Code for Sustainable Homes4. Implementing 
SBD principles therefore does not prevent a developer from achieving high levels of 
sustainability and vice versa. Armitage and Monchuk (2009b) go on to suggest that 
poorly designed areas which require premature refurbishment and regeneration, 
along with additional costs derived from moving home from crime-challenged 
areas, are reflected with an increased carbon footprint. Pease (2009) adds to this 
debate with the assertion that the costs, both fiscal and carbon, of crime reduction 
through SBD compliance could be recovered over a period as short as four years. 
The assessment of the footprint of these crime prevention measures aims to 
evaluate this assumption and emphasize the environmental benefits of designing 
out crime, should they be found.  
The next chapter details the methodological approach to estimate the carbon 
footprint of crime, the footprint of crime-related public services and estimates of 
the emissions associated with crime prevention measures.  
  
                                                     
4 The Department for Communities and Local Government (DCLG) plan to remove the Code for Sustainable Homes as changes 
are made to Planning and Building Regulations in 2015, resulting in some elements that will be revised or lost.  
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3 Methodology 
Throughout Projects 1, 2 and 3 several methods will be applied in order to estimate 
the carbon emissions associated with crime, crime-related public services and crime 
prevention solutions. This chapter outlines the main methods used and chapters 
4.1.1, 4.2.1 and 4.3 detail more specific methodological approaches used in Projects 
1, 2 and 3 respectively.  
3.1 Life cycle thinking 
In order to estimate a carbon footprint a life cycle perspective is used, which is 
explained here first with respect to a product. A product’s carbon footprint 
measures the greenhouse gas5 (GHG) emissions over its life cycle stages with the 
aim of assessing its whole life impact (Carbon Trust, 2012). To illustrate this, an 
alarm system installed as a preventative measure against crime is considered. 
Emissions that arise along the supply chain due to the extraction of the resources 
required for its manufacture, energy used during its manufacture, transportation 
and retail stages are accounted for, as well as emissions due to energy consumption 
during its use, and those that arise due to its disposal at end-of-life.   
The emissions that arise along the supply chain are termed indirect or embedded 
emissions, and those that arise during its use are known as direct emissions. 
Embedded emissions may occur anywhere in the world and should, in theory, be 
included wherever they occur (Wiedmann et al. 2007; Peters and Hertwich, 2008; 
Druckman and Jackson 2009; Lenzen et al., 2012 and Kanemoto et al, 2012). The 
methodology used to assess the carbon footprint of an individual product or service 
is Life Cycle Assessment (LCA).  
3.2 Life Cycle Assessment (LCA) 
LCA is a bottom-up, process based approach for which extensive methodological 
guidance is available, such as the Publicly Available Specification 2050 (PAS 2050, 
2011). A major strength of LCA is its high specificity and detail, which accounts for 
emissions throughout the entire lifecycle. A major drawback, however, is the need 
for a system boundary, which causes cut-offs (Wiedmann and Barrett, 2011).  
The concept of a carbon footprint can also be applied at a higher-level scale to 
systems and organisations such as households, communities, nations and 
companies (Wiedmann, 2009a). Projects 1 and 2 focus on crime and crime-related 
public services and therefore the use of LCA is not pragmatic due to the wide scope 
required in assessing many products and services simultaneously. For example 
                                                     
5 The six main GHGs consist of a number of pollutants including carbon dioxide (CO2), methane (CH4), nitrous oxide 
(N20), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride (SF6) as defined by the Kyoto 
Protocol (1998). 
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assessment of the carbon footprint of crime must include goods that get stolen and 
damaged as well as services such as insurance, health, legal, police or prisons. For 
such systems Environmentally Extended Input-Output analysis (EE-IOA) is the 
preferred methodology (Wiedmann and Barrett, 2011). Aspects of LCA, or a hybrid 
LCA-EE-IOA approach are likely to be used for Project 3 assessing the emissions 
associated with crime prevention measures, described below in Section 3.6. 
3.3 Environmentally Extended Input-Output Analysis (EE-IOA) 
EE-IOA is a top-down methodology, which, although it lacks the specificity of LCA, 
overcomes the limitations of boundary cut-offs problems (Wiedmann, 2009a). EE-
IOA uses economy-wide modelling to estimate supply chain emissions (Wiedmann, 
2009b). It is based on economic Input-Output Tables that detail all the flows of 
economic activity between producers and consumers within a given region (usually 
a country) (ONS, 2012). These tables are used to calculate Gross Domestic Product 
(GDP) but an extension of this analysis can also be used to estimate the un-
desirable by products (environmental impacts) of the economic system (Leontief, 
1970).  
The basic equation for EE-IOA modelling is presented in Equation 1.  
𝑐 = 𝑢′( 𝐼 − 𝐴 )−1 𝑦       (1) 
Where c= GHG emissions (i.e. carbon footprint), u’ = a vector of GHG intensity 
coefficients, (1-A)-1 = Leontief Inverse matrix and y = a vector of final demand (£ 
spent in each sector by final consumers) (Leontief, 1970; Miller and Blair, 2009). 
The application of this equation to estimate both the carbon footprint of crime and 
of crime-related public services will be described in more detail in Chapters 4.1.1 
and 4.2.1. Within equation 1, 𝑢′( 𝐼 − 𝐴 )−1 represents EE-IOA derived multipliers 
which provide a measure of indirect impacts per (monetary) unit of output by 
industry (United Nations, 2013). They are used to represent, for example, the 
amount of GHGs embodied per £ of commodities produced (Lenzen et al., 2004). 
They thus effectively act as conversion factors, which can be viewed as converting 
the expenditure into an equivalent carbon footprint. Several datasets exist which 
include EE-IOA multipliers ready for use and thus eliminate the need for full EE-IOA 
modelling.  
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3.4 EE-IOA Dataset 
The accuracy of an EE-IOA dataset has been shown to increase with the number of 
regions and also the number of economic sectors included within the model. The 
more industry sectors in a model the more robust the analysis will be, due to more 
interdependencies between sectors that have distinct production technologies 
being considered (Wiedmann et al., 2007).   
Table 1: EE-IOA datasets considered for use within study. 
Dataset Regions Number of 
industry 
sectors for UK 
Years available 
Defra6  - indirect emissions 
from the supply chain 
(CenSA) 
2 - UK and rest of the 
world (ROW) 
106  2007-2011 
EXIOPOL7 43 countries  129  2000  
Eora MRIO database 8 187 countries 
worldwide 
511 1990-2010 
OECD-WTO TiVA initiative9 57 OECD countries 18 1995, 2000, 2005, 
2008 and 2009 
World Input-Output 
Database (WIOD) 10 
40 countries worldwide 37 1995-2011 
The dataset chosen for this project is that published by Defra. Despite having only 2 
regions (UK and rest of the world), it was considered the most suitable as it 
provides an appropriate level of detail for matching emissions factors to the crime 
expenditure final demand dataset (106 sectors categorised by Standard Industrial 
Classification (SIC)). Importantly, it also enables estimates using final demand in 
purchaser prices (i.e. inclusive of taxes, subsidies, and distributors’ margins) and 
thus negated the necessity of converting final demand to basic prices, which can be 
highly problematic (Akers and Clifton-Fernside, 2008; Druckman et al., 2008; OECD, 
2006). This dataset also provided the most up to date multipliers including the years 
between 2007-2011 (Defra, 2014). Additionally, previous studies, carried out for 
policy users evaluating the carbon footprint of UK Central Government, also utilised 
this dataset for similar analysis (Wiedmann and Barrett, 2011).  
The utilization of this dataset highlights improvements since the previous tentative 
estimate of the carbon costs of crime. The single emission factor utilised by Pease 
(2009) was sourced from the International Energy Agency and estimated that 
around 1 kgCO2e is emitted per £ spent within the UK economy. This represents a 
very high carbon intensity per £ spent on goods and services. In contrast, the most 
utilised emission factor within our study, ‘public administration and defence’, 
                                                     
6 Defra’s ‘indirect emissions from the supply chain’ emission factors, calculated by the Centre for Sustainability Accounting 
(CenSA), are available to view at: https://www.gov.uk/government/statistics/uks-carbon-footprint  
7 Exiopol final product data available at: http://www.feem-project.net/exiopol/  
8 Eora world multi-region input-output analysis datasets available to download at: http://worldmrio.com/  
9 The Organisation for Economic Co-operation and Development and World Trade Organisation (OECD-WTO) joint TiVA data 
are available at: http://www.oecd.org/industry/ind/measuringtradeinvalue-addedanoecd-wtojointinitiative.htm  
10 World Input-Output database available at: http://www.wiod.org/new_site/home.htm  
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estimates that 0.27 kgCO2e is emitted per £ spent. The industrial sectors with 
emissions factors closer to the 1 kgCO2e per £ include the chemicals industry 
(Standard Industrial Code SIC 20c) and production of wood and wood products (SIC 
16) (Defra, 2014).  
3.5 The carbon intensity of crime-related public services 
Investigation of the carbon intensity of crime-related public services (Project 2) 
requires an organizational carbon footprint, using life-cycle thinking. Greenhouse 
gas (GHG) emissions for which an organisation is responsible are generally 
categorized as Scope 1, 2 or 3. As detailed in Figure 3, scope 1 includes all direct 
emissions that are owned or controlled by the organization, which includes those 
that arise as a result of fuel combustion (use of gas, petrol or fugitive emissions). 
Scope 2 accounts for indirect emissions that arise from the purchase of electricity, 
heat or steam. These are indirect because the emissions physically occur at the 
facility where the electricity is generated. Lastly, scope 3 represents all other 
indirect emissions, which occur as a result of the organizations activities, including 
the purchased materials (supply chain goods and services), business travel, 
commuting or waste disposal (GHG Protocol, 2004).   
 
Figure 3: Overview of scope 1, 2 and 3 greenhouse gas emissions. Source: GHG Protocol, 2004, pp. 26. 
Scope 1 and 2 emissions can be estimated by monitoring organizations utility bills 
(use of gas and electric within buildings) and data relating to vehicle fuel use. Crime-
related public services, such as the Home Office, monitor and report on these 
emissions alongside some scope 3 emissions, such as business travel (Home Office, 
2013). These measured emissions represent primary data relating to the 
organization’s footprint.  
Scope 3 emissions due to production of purchased materials (i.e. supply chain 
emissions) are, however, harder to estimate. This can be done using either Life 
Cycle Assessment (LCA), Environmentally Extended Input-Output Analysis (EE-IOA) 
or a combination of the two. In Project 2 we use EE-IOA. This follows a precedent 
already set by the UK’s National Health Service (NHS) Sustainable Development 
Unit, as discussed previously in Section 2.2.1. Similar to Project 1, the use of LCA 
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(process analysis) is deemed not pragmatic for estimating emissions associated with 
a wide range of goods and services.  
3.6 Carbon footprint of crime prevention 
Project 3 aims to estimate carbon emissions of products that prevent crime in order 
to compare these emissions with that of the offences themselves. Effective crime 
preventative measures must be assessed not solely in relation to the energy they 
consume, but in relation to the energy saved by the loss and damage no longer 
incurred by the health, insurance and justice expenditure no longer required if 
crime is prevented (quantification step in Project 1). As previously discussed, a life 
cycle approach is needed to estimate emissions associated with products and 
several sources of existing LCA studies are available and can be adapted for this 
estimation.  
The Green Guide, supported by the Building Research Establishment (BRE) 
(Anderson and Howard, 2000), details LCA results for several categories of building 
materials and products such as windows and fencing. Separately, Environmental 
Product Declarations (EPD)(defined by ISO 14025) are also available for specific 
products where industries have undertaken a full LCA study and summarised the 
environmental impacts of their products. An EPD includes a table of LCA 
environmental impact results (see Figure 4). Within this table of results the global 
warming potential (GWP), in kgCO2e, for each aspect of the product’s life cycle is 
detailed. In total these amount to the effective total carbon footprint of the 
individual product.  
 
Figure 4: Environmental Product Declaration (EPD) results table example. Source: Assa Abloy (2014) 
For those products where neither an EPD, nor an LCA study currently exists, an 
estimation of the energy use of the product across its life cycle will be used.   
The next Chapter details specific methodologies and assumptions along with 
results, discussion and planned next steps for Projects 1, 2 and 3.   
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4 Project Results and Discussion 
4.1 Project 1: The Carbon Footprint of Crime Estimates 
Project 1 aims to answer the first four research questions: 1) what are the total 
carbon emissions attributable to crime? 2) which type of crime is the most carbon 
intensive? 3) which aspects of crime emit the most carbon? and lastly 4) how can 
we facilitate the likelihood that carbon emissions are taken into account within 
project/policy appraisals? 
As part of Project 1, estimates in the form of a carbon footprint are presented in 
order to add an environmental dimension to the social and economic costs of crime 
already estimated, by the Home Office. These estimates aim to inform policy 
makers of this previously overlooked aspect and facilitate the likelihood that future 
policy and project appraisals are more sustainable. Estimates are made both on a 
per-crime basis along with the total carbon footprint of crime within a given year.  
4.1.1 Project 1: Methodology specifics 
In order to operationalize the EE-IOA equation 1 (Section 3.3), two sets of data are 
required: EE-IOA derived multipliers (u’ (I-A)-1), which detail the GHG emissions 
arising due to each monetary unit of expenditure of final demand (Defra, 2012); and 
final demand (y) itself, which is represented by the (monetised) expenditure 
associated with crime in different sectors of the economy. The EE-IOA multipliers 
are described in Section 3.4 and final demand is described below. 
4.1.2 Final Demand 
The ‘Economic and Social Costs of Crime’ HM Treasury Green Book supplementary 
guidance (Dubourg et al., 2005) details monetised costs associated with specific 
criminal offences. These costs are used for final demand (y in Equation 1) and are 
divided into those in anticipation of crime (defensive expenditure, insurance), as a 
consequence of crime (damaged/stolen property, emotional and physical impacts, 
health services and victim services) and lastly in response to crime associated with 
the criminal justice system (police, legal defence, probation, prison or jury services) 
(Brand and Price, 2000).  
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4.1.3 Calculating the carbon footprint of crime 
In order to estimate carbon emissions, a mapping process 11  to convert the 
monetised costs of crime categories (insurance, police activity, victim services etc.) 
into Standard Industrial Classification (SIC) sectors in the multiplier dataset was 
performed (Appendix Table A.2). For example the ‘insurance administration’ 
expenditure sector is mapped to the ‘insurance, reinsurance and pension funding’ 
sector (SIC code 65) and ‘police activity’ is mapped to the ‘public administration and 
defence’ sector (SIC code 84). 
The carbon footprint per offence is then estimated by multiplying the appropriate 
SIC sector EE-IOA multiplier [𝑢′( 1 − 𝐴 )−1] by each element of expenditure final 
demand [y] in that sector.  
Once a footprint per offence has been estimated, a total carbon footprint of crime 
can be established by scaling up these footprints by the number of offences that 
occurred within a given year. Crime statistics are found within the ‘Crime in England 
and Wales’ statistical bulletins, published by the UK’s Office of National Statistics 
(ONS). These include both police recorded crime and the results from the Crime 
Survey England and Wales (CSEW), a household based victimisation survey (ONS, 
2013a). For commercial offences not included within these bulletins, including 
‘commercial - theft of a vehicle’ and ‘commercial - theft from a vehicle’, estimates 
from the Commercial Victimisation Survey (Home Office, 2013b) are used.  
To include unrecorded crime in the carbon footprint, adjustment factors12 from the 
Home Office Integrated Offender Management (IOM) toolkit are used, estimated 
from respondent’s results within the CSEW. This enables a grossing up of recorded 
crime figures to a total crime volume estimate (Home Office and Ministry of Justice, 
2011; Home Office, 2011). Table 2 shows these adjustment factors for each crime 
type. For example, an adjustment factor of 1 (homicide) implies that all incidents 
that occur are recorded, whereas an adjustment factor of over 16 (shoplifting) 
implies that over sixteen times more incidents of shoplifting occur than are actually 
recorded by the police. The unrecorded crime carbon footprint excludes the 
expenditure associated with the criminal justice system (CJS), as of course these 
unrecorded incidents do not result in emissions from the police service, courts, 
probation or prison sentences served. 
 
 
                                                     
11 Mapping process detailed in Appendix Table A.2 and include sensitivity analysis detailed in Table 3. 
12 Referred to as ‘multipliers’ in original source, but renamed for this study to avoid confusion between these and EE-IOA 
multipliers.  
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Table 2: Crime adjustment factors to estimate unrecorded crime from recorded crime figures (Source: 
Home Office, 2011). 
Offence Crime adjustment factor 
Homicide 1 
Serious Wounding 1.5 
Other Wounding 1.5 
Sexual Offences 13.6 
Common Assault 7.9 
Robbery 4.8 
Burglary in a Dwelling 2.8 
Theft - Not Vehicle 4.6* 
Theft of Vehicle 1.3 
Theft From Vehicle 3.5 
Attempted Vehicle Theft 2.3 
Criminal Damage 5.9 
Burglary - Not in a Dwelling 1.9 
Commercial - Robbery 4.8 
Commercial - Theft of Vehicle 1.3 
Commercial - Theft From Vehicle 3.5 
Shoplifting 16.1 
Commercial - Criminal Damage 5.9 
* ‘theft from the person’ factor selected 
Assumptions 
As can be seen from the summary in Table 3, the assumptions and limitations of this 
study are many. Nevertheless, the estimates produced are considered by this study 
to be a good first step to enable the carbon footprint of crime to be quantified.  
Table 3: Major assumptions and limitations of Project 1 
Process Assumption/Limitation Comments discussing the relevance and impact 
Use of EE-IOA 
multipliers  
Outputs of each industrial sector are directly 
proportional to its inputs (Miller and Blair, 2009). 
Homogeneity of prices, outputs and their carbon 
emissions at the sector level within the economic model 
is assumed (CenSA, 2010). 
Other limitations detailed elsewhere, see Miller and 
Blair (2009), Wiedmann (2009b) and Lenzen (2000).  
Limitations outweighed by the benefits of 
this methodology to estimate economy wide 
footprinting on a national scale. 
Mapping of 
expenditure 
categories to SIC 
codes 
Some subjectivity required. 
Each expenditure category is only mapped to one SIC 
code.  
Process and justification of choices detailed in Appendix 
Table A.2 
Possibility to improve accuracy in future 
estimates by supplementing with primary 
data where available (for example 
energy/fuel use in prisons or police 
buildings).  
Exploratory sensitivity analysis performed13 
to investigate the effects of this subjective 
process.  
When selecting industrial sectors, partial 
allocation of multiple sectors is also possible, 
but beyond the scope of these estimates.  
Choice of EE-
IOA dataset 
Other datasets may estimate higher/lower footprint 
estimates per offence depending on the EE-IOA source. 
Justification of dataset choice detailed in 
Section 3.4 
Use of Only those offences included within these estimates can The Green Book guidance estimates are used 
                                                     
13 For example, expenditure associated with prisons could have been mapped to ‘public administration and defence’, as an 
alternative to the chosen ‘accommodation services’ sector. The results of this sensitivity analysis revealed that Homicide 
offences could yield a footprint 53% lower due to the large expenditure associated with prison spending. All other offences 
yielded a difference between 1 and 13% fewer emissions. Since so few homicide offences occur in a year, the total carbon 
footprint of all crime with this alternative choice of emission factor was around 3% less than the estimate presented. 
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monetized costs 
of crime 
estimates as 
final demand 
(Brand and 
Price, 2000: 
Dubourg et al., 
2005: Home 
Office, 2011). 
subsequently provide a carbon footprint estimate.  
Offences such as fraud, online (cyber) crime and 
international crimes are omitted.  
on a regular basis for project and policy 
appraisal within the Home Office and 
represent the best available data relating to 
the monetized cost of criminal offences. 
The recorded offences included under each 
offence heading are as detailed in Appendix 
Table A.3 for reference.  
Further analysis into the carbon impact of 
other offences not included here may be 
addressed in future studies.  
Unrecorded 
crime estimates 
using 
adjustment 
factors within 
the Integrated 
Offender 
Management 
(IOM) toolkit. 
 
The assumption when the emissions factors are applied 
to these unrecorded offences is that the average cost of 
these unrecorded offences is the same as those that are 
recorded, minus the costs associated with the criminal 
justice system. 
 
 
The true number of crimes that go 
unrecorded or unreported by the police is an 
unknown entity and these simply represent 
the best estimates available.  
Any updates to these adjustment factors can 
be integrated into future estimations of the 
carbon footprint of crime.              
A lower overall reliability of the estimate of 
total number of crimes is acknowledged in 
return for greater completeness of the cost 
of crime estimates (Dubourg et al. 2005). 
Other emissions 
that could be 
associated with 
‘crime’ are 
omitted from 
estimates  
Emissions that result from moving house may be as 
large as those from other sources. Security is considered 
one of the main reasons why people move home and is 
shown by the strong relationship between high crime 
rates and tendency for people to move (Dugan, 1999). 
Pease (2009) considered these emissions and made a 
tentative estimate of around 5.6 tonnes of CO2 emissions 
attributable per house move. He argued that if only 1 
million of house moves in the UK were due to high crime 
rates this would double the emissions from all other 
crime that occurs. 
A detailed estimate of emissions from 
moving home due to crime is not currently 
available and is beyond the scope of this 
study 
Direct emissions 
omitted from 
estimates 
The direct emissions from fire associated with a case of 
arson, for example, of which there were 27,218 incidents 
recorded in the year 2011/1214 (Home Office, 2012), are 
not currently included within the carbon footprint of 
crime.  
Direct transportation emissions, from the burning of fuel 
in vehicle engines associated with police or criminals are 
not currently considered. Even though offenders tend to 
not travel particularly far, distances travelled to commit 
crimes can vary and have been seen to have increased 
steadily since World War II decades (Wiles and Costello, 
2000).  
Although indirect (embedded) emissions 
associated with replacing any damaged 
property are included, the direct emissions 
from burning property and vegetation are 
not. 
These direct emissions (arson and travel) 
are outside the scope of this study and are 
likely to be the subject of future work.  
 
Year of data Emissions relate to the year 2011 as a result of these 
being the most recent supply chain emission factors 
(multipliers) available from Defra. The recorded crime 
statistics used also relate to the financial year 2011/12 
(April 2011 – March 2012) to reflect the year of the 
Defra multipliers. 
Future revisions can easily be carried out for 
updated monetized costs of crime figures, 
recorded crime statistics, unrecorded 
estimates and supply chain emission factors.   
Data relating to 
region of 
England and 
Wales 
Although the EE-IOA multipliers represent the whole of 
the UK, all other datasets, including recorded crime data 
and cost of crime estimates, relate to England and Wales 
region only.  
A dataset of EE-IOA multipliers relating only 
to England and Wales is not currently 
available and it is assumed that UK estimates 
are a sufficiently representative average of 
England and Wales.  
Consideration of 
the 
counterfactual 
case 
The emissions are calculated as additional impacts as a 
result of monetized spend and the assumed alternative 
of this spend is that ‘no crime’ occurs promoting the idea 
that these emissions can be completely avoided.  
This implies that the counterfactual of prisoner’s 
activities, would they have not been in prison, or the 
activities of police officers were they not arresting 
suspects, is not considered.  
Likewise, homicide offences do not include the 
reduction of emissions due to premature death of a 
victim. 
Future research within this novel area of 
carbon footprinting of criminal activities 
should consider these additional effects 
wherever possible. However, they are 
beyond the scope of this study  
                                                     
14 Arson endangering life and arson not endangering life 
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4.1.4 Project 1: Results 
Figure 5 shows the total carbon footprint per incident of each criminal offence, a 
detailed breakdown of which is provided in Appendix Table A.4.  
 
Figure 5: Carbon footprint estimates of individual criminal offences 
*’Attempted Vehicle Theft’ includes commercial and domestic offences 
The crime/offence with the highest estimated carbon footprint is homicide at 
around 71 tonnes CO2e per incident and is considerably larger than any other. This 
is mostly due to the carbon emissions associated with a long prison sentence and 
higher policing costs compared to other offences.  
Figure 5 also shows the split between emissions in anticipation of crime, those as a 
consequence of crime, and those associated with the criminal justice system (CJS). 
For personal crimes, including wounding and sexual offences, the carbon emissions 
associated with expenditure in anticipation of crime are estimated as the smallest 
proportion of total carbon footprint, and the CJS emissions appear as the largest 
source. Property and vehicle offences, including burglary, vehicle theft and 
shoplifting, have a larger anticipation of crime carbon footprint, due to the higher 
costs such as insurance. These offences have a much smaller CJS footprint but a 
higher amount of emissions from the consequences of crime. This is likely to be due 
to the high value of items stolen or damaged, such as the emissions embedded in 
vehicles and their spare parts and the need for their maintenance or replacement 
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following these incidents. Robbery, which includes an element of violence, has a 
large proportion of emissions associated with the consequences of crime due to 
emissions related to the health service. 
Scaling up the estimate by the number offences that occur is essential to emphasize 
where best to utilize resources to prevent these crimes, and the associated 
emissions, from occurring. The total carbon footprint, including both recorded and 
unrecorded crime, split by offence type, is shown in Figure 6.  
 
Figure 6: Total carbon footprint (tonnes CO2e and % of total) of recorded and unrecorded crime by 
offence type 
*’Attempted Vehicle Theft’ includes commercial and domestic offences  
The total carbon footprint of all (recorded and unrecorded) crime is estimated to be 
just over 4 million tonnes CO2e for the year 2011 in England and Wales (See 
Appendix Table A.5 for detailed breakdown of recorded and unrecorded emissions 
by offence type). This carbon footprint results from around 3.5 million offences 
recorded by the police in 2011/12, responsible for around 2 million tonnes of CO2e 
emissions. The estimated additional 15 million offences that went unrecorded are 
estimated to account for a further 2 million tonnes of CO2e, effectively doubling the 
total footprint estimate. In order to investigate the nature of this footprint and how 
to reduce this in the future the results are firstly analyzed by offence type and 
secondly by source.  
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The offences causing the highest overall carbon emissions are burglary (both in a 
dwelling and not in a dwelling), which combined account for nearly 30% of the total 
footprint (580,000 tonnes CO2e). Despite homicide having such a large footprint per 
incident (around 71 tonnes CO2e), this is offset by the relatively low number of 
offences occurring each year, meaning it contributes only 1% to the total carbon 
footprint of crime.  
Figure 6 also shows the effect of unrecorded offences and how these increase the 
total footprint for each offence. For example, theft, criminal damage and sexual 
offences contain large proportions of emissions resulting from unrecorded 
incidents. For sexual offences this is due to a known degree of underreporting of 
these incidents (and therefore the number of estimated unrecorded offences is 
higher) (ONS, 2013b). In contrast, theft of vehicles, homicide and wounding 
offences comprise of emissions predominantly from recorded offences. This is 
important as it highlights that even offences that are not formally recorded by the 
police still result in environmental impacts, in the form of emissions, and to 
overlook these unrecorded incidents would undervalue the scale of this impact. 
Finally, in order to highlight which aspect (expenditure category) of these offences 
contributes the most emissions, the total footprint of crime is broken down by the 
source of emissions in Figure 7.   The ‘value of property stolen’ represents the 
largest source of emissions at just under 1.5 million tonnes CO2e (37% of the total), 
when both recorded and unrecorded incidents are taken into account, followed by 
the emissions associated with health services (16% of total) and those from 
property being damaged or destroyed (15%). Police activity and the prison service 
emissions also stand out as large proportions and they account for 9% and 7% of 
the total respectively. These areas are highlighted as sources of emissions that 
create the biggest opportunities for further investigation and possible reduction. 
For property related offences (burglary, theft or shoplifting) any ‘property 
recovered’, usually following police investigations, produces a negative carbon 
value, similar to the negative monetised cost. This represents a saving of emissions, 
as items will not need to be repaired or replaced.  
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Figure 7: Total carbon footprint (tonnes CO2e and % of total) of recorded and unrecorded crime by source 
The collective sources of emission associated with the consequences of crime 
(property stolen or damaged and health services) are around 67% of all emissions. 
Those associated with the CJS (police, prisons, probation and legal defence) are 
around 21% and the smallest proportion is attributed to those actions in 
anticipation of crime (defensive expenditure and insurance administration) at 12%.   
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4.1.5 Project 1: Discussion  
This research has provided a detailed estimate of the carbon footprint of crime in 
England and Wales, estimated to be just over 4 million tonnes CO2e for the year 
2011. This total footprint is equivalent to the same energy use as around 900,000 
UK homes, at an average carbon footprint of 4.5 tonnes CO2e per household (DECC, 
2013). Project 1 has highlighted several large sources of emissions. In particular, 
burglaries (both in a dwelling and not in a dwelling) account for the largest 
proportion of emissions of any of the offences included within the study, at 30% of 
the total carbon footprint. This contrasts with homicide which, although it is found 
to be the offence with the highest individual footprint, at around 71 tonnes CO2e 
per offence committed, only accounts for 1% of the total footprint due to the small 
number of occurrences.  
In order to inform policy-making it is helpful to apportion emissions due to each 
crime to three categories: those in anticipation of crime, those as a consequence of 
crime, and those due to the criminal justice system. When looked at this way, 
emissions that arise as a consequence of crime account for over two thirds of the 
total (67%), those from the criminal justice system amount to around one fifth 
(21%) and noticeably smaller is the 12% of emissions from actions in anticipation of 
crime. Analysis according to these categories shows that replacement of goods that 
are stolen or damaged accounts for the largest portion, at 37% of the total carbon 
footprint. 
Actions aimed at reducing the carbon footprint of crime therefore should address 
these key findings. For example, burglary is a large source of emissions both due to 
the numerous offences that occur and also due to the emissions associated with the 
replacement of stolen and damaged goods. This indicates that crime prevention 
measures that target burglary, along with measures to increase the recovery rate of 
items that get stolen, may be particularly effective in terms of carbon savings.  This 
environmental perspective supports promotion of crime prevention schemes and 
actions with a proactive, rather than reactive, focus. 
Additionally, by highlighting that the consequences of crime and the criminal justice 
system contribute more emissions than those due to anticipation of crime the study 
indicates that the carbon intensity of public services, including health services, 
policing and prisons, are also notable areas where improvements could be made to 
reduce carbon emissions.  
Of course, when setting policy, addressing the severity of criminal offences will, 
generally, take priority over efforts to reduce carbon emissions. Also, it is unrealistic 
to expect police or criminals to consider their carbon footprints. However, crime 
prevention policies which consider all impacts (social, economic and environmental) 
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are now possible in the UK since this work has added the environmental dimension, 
which was previously missing.  The research reported here is being conducted with 
support of the UK’s Home Office, and is believed to be the first country in the world 
to have undertaken such an initiative. The results are intended to be integrated into 
HM Treasury Green Book guidance relating to the valuation of crime, in order to 
ensure that future valuations include not only the social and economic impacts, but 
also environmental. Taking into account this additional ‘cost’ will enable wider 
savings to be realised as a result of a policy or project. Moreover, the framework 
presented in this study enables the estimates to be updated over time in order to 
monitor progress. This will ensure a more sustainable approach to crime prevention 
policy in the UK is encouraged in the future, and may form an exemplar for other 
countries to follow.  
4.1.6 Project 1: Next steps 
Following the intended publication of these estimates within an academic journal 
(Environmental Science and Policy – intended submission in April 2015), the 
intention is to add these estimates to the Home Office’s supplementary guidance 
relating to the valuation of crime within HM Treasury Green Book. As part of an on-
going piece of work to update this guidance, the ‘carbon costs of crime’ project 
work was included within the submission to ministers as an additional aspect to be 
integrated into future estimates. These estimates can also be updated over time to 
monitor progress.  
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4.2 Project 2: The Carbon Footprint of Home Office And Police 
As discussed within Project 1, further research to address the research question 
‘how carbon intensive are crime-related public services?’ is needed to identify 
opportunities to reduce emissions where possible. The second research project 
focuses on the carbon footprint of two of these organisations, specifically police 
forces and the Home Office (a project sponsor).  
  
Figure 8: How police time is spent. Source: HMIC (2012a) 
Project 1 demonstrated that police forces account for around 9% of all emissions 
attributed to crime (400,000 tonnes CO2e). This however, does not account for the 
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entire footprint of police operations. Figure 8 shows that only 28% of police time is 
dedicated to the criminal offences analysed within Project 1. The remainder of 
police activity could therefore result in a much larger footprint and this project aims 
to estimate this. The Home Office as the central government department 
responsible for police forces, likewise, also contributes to the carbon footprint of 
crime, both in terms of actions in anticipation of crime and as a response. 
Understanding these organisation footprints, rather than by individual offences, 
may highlight further opportunities for reducing emissions associated with crime.  
4.2.1 Project 2: Methodology specifics 
Primary data detailing scope 1 (gas consumption), 2 (purchased electricity) and 3 
(supply chain) emissions from buildings and business related travel is available from 
the Home Office sustainability team and this provides the basis for the Home Office 
footprint. Scope 3 supply chain emissions associated with the production of 
purchased materials are estimated using Environmentally Extended Input-Output 
Analysis (EE-IOA). As consistent primary data is not available for all police forces, 
only EE-IOA estimates are used to estimate the entire police force footprint. This 
lack of suitable primary data for police forces limits the accuracy of estimates.  
Similar to Project 1, in order to operationalize the EE-IOA equation 1 (Section 3.3), 
two sets of data are required: the EE-IOA derived multipliers (u’ (I-A)-1), of which the 
same Defra dataset as in the previous project will be used, and final demand (y), 
which is represented by the procurement expenditure of each crime-related public 
service.  
Expenditure data from the Home Office was provided by the internal procurement 
team and police force figures provided by the police procurement team within the 
Home Office. This expenditure data is mapped to the EE-IOA multiplier dataset by a 
similar process as the monetised crime data in Project 1, for full details see 
Appendix Tables A.6 and A.7. In addition to those assumptions relating to the use of 
EE-IOA multipliers, mapping categories and the choice of EE-IOA dataset from 
Project 1, the assumptions associated with the methodology for Project 2 are 
summarised in Table 4 below. 
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Table 4: Assumptions and limitations of Project 2 
Process Assumption/Limitation Comments discussing the relevance and 
impact 
Use of Home Office and 
police procurement 
data as final demand.  
Only expenditures included within these datasets 
can be estimated as part of the organization 
carbon footprint estimate. Data provided by both 
the Home Office and police procurement teams 
assumed correct when provided.  
Mapping process detailed in Appendix Tables 
A.6 and A.7 
Further analysis into the carbon impact of other 
costs not included here may be possible in the 
future.  
The full datasets of expenditure data are not 
included within this analysis but will be 
included as part of any Home Office publication 
if necessary.  
Scope of organization 
footprints 
 
All expenditures procured through the Home 
Office are included.  
This report covers all forces within England and 
Wales, including the British Transport Police, but 
excluding the Police Service Northern Ireland 
(PSNI), the Civil Nuclear Constabulary and the 
Ministry of Defence Police. 
Addition of omitted forces may be possible in 
future studies if required.                                 
Use of primary data  The direct emissions from the Home Office estate 
have been supplemented for utility spend to avoid 
double counting.  
This lack of suitable primary data for police forces 
limits the accuracy of police force footprint 
estimates. 
 
A full review of procurement data is required to 
ensure no invoices including utilities is still 
included within the supply chain footprint, but 
beyond the scope of data provided.  
Future studies may include primary data from 
police forces if available. 
Year of data Emissions relate to the year 2011 as a result of 
these being the most recent supply chain emission 
factors (multipliers) available from Defra. The 
procurement data supplied includes financial 
years 2011/12, 2012/13 and 2013/14 for the 
Home Office and only 2012/13 for police forces.  
Future revisions can easily be carried out for 
updated supply chain emission factors or 
procurement data.  
Data relating to region 
of UK 
The EE-IOA multipliers represent the whole of the 
UK, as does the Home Office spend data. Police 
spend data however only includes those within 
England and Wales 
The Police Service of Northern Ireland (PSNI) 
and Police Scotland do not report spend data 
directly to the Home Office police procurement 
team and so data for these regions is unavailable 
in the same format as forces from England and 
Wales. Therefore we underestimate the police 
force carbon footprint, as it does not include the 
whole of the UK.  
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4.2.2 Project 2: Results 
Primary data emissions (primarily Scope 1 and 2) as reported within the Home 
Office Sustainability Report (Home Office, 2014c) are as shown in Table 5 below. 
Alongside this data are the estimated Scope 3 emissions due to the production of 
purchased materials, based on procurement spend for the last three financial years. 
When combined, the total carbon footprint of the Department for each year is 
shown. The most recent year, 2013/14, details a total carbon footprint of just below 
700,000 tonnes CO2e, nearly fourteen times the size of the direct emissions 
(primary data) alone.  
Table 5: Results of Project 2: Home Office Carbon Footprint 
Financial 
Year 
Emissions (tonnes CO2e) Carbon 
intensity  
(kg CO2e/£ 
spent) 
Primary Data -  
Scopes 1 and 2 
EE-IOA estimate 
-Scope 3 
Total Footprint 
2013/14 49,831 646,558 696,389 0.28 
2012/13 53,112 645,902 699,014 0.27 
2011/12 51,413 781,653 833,066 0.29 
Although the footprint from the financial year 2011/12 is larger (due to a higher 
overall spend by the Department), the carbon intensity (total carbon footprint 
divided by total spend) is also calculated for each year to compare the changes over 
time. For the most recent year the carbon intensity of the Home Office is 0.28 
kgCO2e/£. As a comparison the emission factor within the Defra dataset relating to 
public administration and defence is 0.27 kgCO2e/£. This figure therefore supports 
the idea that the Home Office, in terms of carbon intensity, is similar to a typical 
public service.  
The total footprint (Primary Data and EE-IOA estimates) for 2013/14 is broken down 
by expenditure category in Figure 9 to highlight areas where more emissions arise. 
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Figure 9: Home Office carbon footprint for the year 2013-14  
Labels <1% removed 
The primary data footprint represents 7% of the total footprint (shown in Figure 9 
as ‘energy and travel’). Corporate services and supplies accounts for the largest 
proportion of emissions at just fewer than 30% of the total footprint. Estates and 
facilities, IT & telecoms and uncategorised spending accounts for the next third of 
the footprint as these are responsible for around 10% each of the total footprint.  
The combined 44 police force’s footprint, from EE-IOA estimates only, is even larger 
than that of the Home Office at around 1 million tonnes CO2e. The break down of 
these, again by expenditure category, is shown in Figure 10. 
 
Figure 10: Police force carbon footprint for the year 2012-13.  
Labels <1% removed 
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A quarter of supply chain emissions from police forces are associated with utilities. 
The large proportion of emissions from utilities is due to a high carbon emissions 
factor (more carbon intensive) within this category, meaning a small spend equals a 
large carbon footprint. Primary data on the energy used directly by forces from 
related to utilities spending would greatly enhance the accuracy of this estimate.  
Other areas with large emissions (20% of total footprint) include those associated 
with information and communication technology. This is by far the largest spend 
category across all forces and accounts for all computer, radio and other 
communications throughout all forces, which is an integral system to the nature of 
police business. Any more specific data on the energy used directly by forces that 
can be attributed to ICT would greatly enhance the accuracy of this estimate of this 
large footprint, and also may help to put in force policies to reduce this impact in 
the future.  
Estimates of vehicle management emissions, likewise, would be more accurate if 
EE-IOA estimates were replaced by primary data from forces on their use of petrol 
and other fuels within police vehicles, helicopters or boats. More detailed 
information on these emissions could be instrumental in reducing this large 
footprint. 
The carbon intensity (total footprint divided by total spend) of all forces is 0.46 
kgCO2e/£. This figure is higher than that of the Home Office. This may be because 
police forces are more carbon intensive overall than the Home Office. In terms of 
service delivery police operations are more varied than that of a central 
government department. Officers are likely to use more vehicles, and therefore 
more fuel, and also have a large number of premises to heat and provide energy to. 
Alternatively this higher intensity may be due to the omission of primary data.  
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4.2.3 Project 2: Discussion  
This project aimed to answer the research question ‘how carbon intensive are 
crime-related public services?’ This is an important aspect to understand in order to 
reduce the total carbon footprint of crime. Not only do the number of offences 
need to be reduced but also cutting emissions associated with the criminal justice 
system would ensure that when crimes do occur, less emissions arise from actions 
in response to crime.   
From this analysis, around 650,000 tCO2e can be attributed to the Home Office’s 
supply chain emissions associated with production of purchased materials and just 
over 1 million tCO2e is associated with police forces in England and Wales. The 
carbon intensity of the Home Office is around 0.28 kgCO2e/£, and police force’s 
0.46 kgCO2e/£.  
The majority of police force emissions arise from utilities or ICT expenditure. The 
emissions resulting from telecommunications and IT systems are an essential 
service for the forces and are unlikely to be reduced over time. Indeed, the greater 
use of ICT (through the newly formed Police IT company), along with greater 
collaboration between forces, is highlighted as a driver for efficiency in the future of 
policing and will enable them to do more with less (HMIC, 2012b). It is therefore 
imperative that ICT systems selected by either organization are as carbon efficient 
as possible.  
Calculating footprints based on purchased materials serves two purposes. First it 
highlights emissions that the Home Office and police forces are not currently 
including within their primary data reporting and widens the scope of 
environmental impacts being considered. Second, the estimates can be used as a 
scoping tool to highlight where large proportions of emissions are and where 
opportunities exist to reduce the overall carbon intensity. These are: 
• Emissions associated with utilities within police forces and the need for a consistent 
approach to reporting environmental impacts 
• Emissions associated with ICT for both the Home Office and police forces 
• Emissions from corporate services and supplies within the Home Office: further 
disaggregation of this expenditure category may reveal more specific details of why 
this category arises as large proportion of emissions.  
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4.2.4 Project 2: Next steps 
The results from the Home Office supply chain footprint have already been 
highlighted within their Sustainability Report (2013-14) as part of their ‘wider 
influence’ discussion (Home Office, 2014c). As a result of this the National Audit 
Office as part of their update on ‘Sustainability Reporting in Central Government’, 
highlighted that the Home Office was the only department to report data relating to 
supplier emissions (NAO, 2015). The National Police Estates Group (NPEG) 
Environment Team have been presented with the results of the police force supply 
chain footprint. This has encouraged a discussion around mandatory reporting for 
police forces to monitor their impacts, in a similar framework to that of the 
Greening Government Commitments, of which the Home Office has been a part for 
the last five years.  
To raise the profile and impact of these estimates the research engineer plans to 
write a submission to ministers in the Home Office in order to publish these findings 
as an integrated report on the wider impacts of Home Office and police operations. 
Included in this submission will be the recommendation of mandatory reporting of 
environmental impacts of all police forces in line with reporting guidance, with the 
possibility of oversight from the Home Office sustainability team. The benefit of this 
will be that efforts to reduce carbon emissions of both the Home Office and police 
forces will be targeted in the most appropriate areas and progress regarding any 
reduction will be measurable and comparable.  
As noted in the introduction, there are several other aspects of the criminal justice 
system (Ministry of Justice, Crown Prosecution Service, etc.) which also contribute 
to the total carbon footprint of crime and further work may include investigations 
into the carbon intensity of these services in addition to this initial work already 
carried out. 
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4.3 Project 3: Burglary and Crime Prevention case studies 
In order to complement Project 1, the quantification of the carbon footprint of 
crime, and Project 2, the carbon intensity of crime-related public services, the aim 
of Project 3 is to identify low carbon, demonstrably effective, methods of crime 
control. This is to facilitate the likelihood that not only can the carbon arising as a 
result of crime be reduced but that actions in anticipation of crime will also result in 
fewer emissions where possible. The research questions posed are ‘what are the 
carbon emissions associated with crime prevention schemes or products?’ and ‘how 
do these compare with the carbon emissions of the crime the schemes aims to 
prevent?’  
Project 3 considers the carbon footprint of crime prevention products, in particular 
those associated with preventing domestic burglary, as this was highlighted as the 
offence with the largest overall contribution to the total carbon footprint of crime. 
The carbon footprint of products which aim to ‘design out crime’, such as those 
advocated by Secured by Design, a project sponsor, will be analysed and compared 
against the emissions associated with the offence itself.  
Our analysis to assess the environmental impacts of crime prevention related to 
burglary will focus on physical home security measures. The emissions associated 
with these measures will be compared to the emissions associated with the crimes 
they intend to prevent. It is hoped that this comparison will highlight measures that 
are beneficial both in terms of reducing crime, and also in reducing emissions 
associated with crime. This may produce not only carbon savings from preventing 
the offence but also a reduction of emissions of actions taken in anticipation of 
crime, such as the replacement of locks on doors or windows or the installation of 
security lighting, burglary alarms or CCTV systems.  
To focus specifically on the carbon emissions associated with physical crime 
prevention measures, products certified to Secured by Design (SBD) standards will 
be analysed. Those designated as part of SBD home and property crime prevention 
advice are outlined in Table 6.  
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Table 6: Secured by Design product standards and suggestions for crime prevention advice. Source: SBD, 
2015. 
Product Required standard or suggested measure 
Door set (door, frame, 
locks, hardware) 
All tested together under BS PAS 24 
Lock BS PAS 24 or BS 3621 (5 lever mortise deadlock and rim latch) 
Window BS 7950. Laminated glass in vulnerable areas (or fire escapes) 
Lighting Infra-red sensors, over 2.5m high  
Burglar alarm Act as a deterrent 
Spy hole/vision panel  Be able to identify callers 
Patio door Sliding part installed on the inside 
Fencing 2m high and locked gates 
Boundary Prickly bushes create climbing barriers. 
Shed Solid with locks (deny access to tools) 
Another source that lists physical security measures, although no details on the 
quality of each device are included, is those within the Crime Survey for England 
and Wales (CSEW). Respondents are asked about which security measures are 
installed in their homes and include windows locks, double door locks or deadlocks, 
burglar alarms, dummy alarm boxes, external or indoor lights on a timer or sensor, 
security chains, window bars or grilles or CCTV systems. 
A review into these crime prevention devices, by Tseloni et al. (2014), tested the 
presence of these devices against crime incident rates in order to establish the 
effectiveness of each device type. The results found that external lights or door 
locks offered the highest protection for burglary. The highest impact combination of 
devices included CCTV, window and door locks and security chains, which measured 
52 times more protection against burglary compared with no security (Tseloni et al., 
2014). Devices included in both the CSEW and SBD guidance will be explored for 
their carbon footprint as part of this research project.  
4.3.1 Project 3: Aims, Discussion and Next Steps 
Project 3 is on going and the purpose of this progress report is to simply outline 
background justification of this project’s research and describe the intended 
methodology to achieve the project aim to highlight low carbon and demonstrably 
effective crime prevention measures. 
As part of a Secured by Design (SBD) training event (conference) held in February 
2015, the research engineer ran several workshops. These were conducted as small 
focus groups to gather opinions of Crime Prevention Design Advisors (CPDAs - police 
force based practitioners of SBD principles) relating to specific crime prevention 
measures and the possible environmental impacts associated with the adoption of 
these measures. Table 7 outlines results of these sessions that will contribute 
towards the approach this project will take in the coming months.  
24-month dissertation 
Page    110 
Table 7: SBD training event ideas generated from workshop focus groups 
Crime prevention 
measure or guidance 
Environmental impact discussion 
Replacement of windows and 
doors to PAS 24 standard 
• Windows offer benefits over life cycle due to improved 
energy efficiency of homes from double/triple glazing, 
assuming they may replace single glazing 
• Greater emissions as a result of the testing process. 
• Recycled/recyclable materials  
 
Fencing as boundary protection 
and increase surveillance 
• Depending on material used-wood assumed fewer 
emissions than steel 
Planting around boundaries - 
low shrubs encouraged over 
trees to aid natural surveillance 
• Possible negative emissions due to carbon 
sequestration properties of vegetation 
Advice provided from CPDAs in 
planning stage 
• In earlier stages promotes longer term benefits 
(security and sustainability) rather than the need to 
retrofit/improve at later stage 
Burglar alarms • May result in high emissions as monitoring needed and 
can be linked to servers and external systems as part of 
response when triggered.  
• Ineffective use a problem if house owners have them 
but don’t use. 
CCTV systems • Similar to burglar alarms, may result in high emissions 
because monitoring of CCTV systems is needed to be 
effective. May act as a deterrent to crime on their own.  
Lighting • If lighting is required to aid natural surveillance 
(enhance ability for people to be seen) LED lighting is 
conventionally installed (low emissions over its 
lifetime). Halogen lighting only recommended for 
specific needs within new developments (e.g. flood 
lights)  
• Motion sensors ensure that use of lighting is more 
efficient when installed.  
High security shed • Only one SBD approved shed currently available, which 
is made from recycled materials.  
The measures discussed within Table 7 are likely to contribute towards formulating 
hypotheses relating to the carbon footprint of crime prevention measures. 
However, until data sources are identified to prove or disprove these hypotheses 
they are merely assumptions.  
Specific devices for example may need further investigation of their effectiveness. 
In a study by Tilley et al (2015), burglar alarms were highlighted as having high 
plausibility to prevent burglary, but unlike door or window locks, they do not create 
a physical obstacle to burglary. Interestingly alarms also, do not make approaches 
to the target property more risky, as would be the case with external lights or CCTV. 
Also, alarms may act as flags for criminals to target properties, or people may 
simply have them installed but don’t use them (Tilley et al., 2015). Complications of 
individual devices may therefore limit the scope of the study to only include a 
selection of products rather than all those included within SBD guidance.  
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There are several additional limitations of this project that will need to be 
addressed in later stages. These are briefly discussed in Table 8 below.  
Table 8: Assumptions and limitations of Project 3 
Process Assumption/Limitation 
Use of EPDs  Very product specific, and may vary considerably between 
product designs or manufacturing techniques 
Only higher grade products are likely to have an EPD, so hard to 
find an ‘insecure’ alternative with a quantified environmental 
impact 
Use of Green Guide LCA 
data 
Very minimal data given for each product/material. Rating system 
used and then a single value of CO2e impact provided.  
Choice of products Using a combination of SBD advised products (or standards) and 
devices including within CSEW may omit some product types 
Lack of unsecure product 
information for 
comparison 
For example the additional cost for items like door and window 
locks of higher security types may be hard to quantify. For certain 
products the counter factual case could be zero emissions if no 
device is installed, for example for CCTV, burglar alarm and 
lighting. 
Performing complete LCA 
studies on products 
Likely to be beyond the scope of the project and too time 
consuming. Hybrid EE-IOA-LCA approach considered as an 
alternative to provide results in a shorter time frame.  
The next stage of this project is to begin collecting available data on specific 
products, such as EPDs or LCA studies where available. Where this is unavailable 
assumptions about materials used or energy use in the manufacturing processes, 
transportation, installation and its usage can be estimated to provide indicative 
examples of the carbon footprint associated with the security devices designed to 
prevent burglary.  
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5 Conclusion 
This 24-month dissertation has outlined progress so far within the EngD project ‘The 
Carbon Costs of Crime’. It is important to update progress regarding the impact the 
project is having with respect to the sponsoring organisations, academic 
contribution and impact in the wider society/community. Appendix Chapter 1 
details an account of the project’s impacts: including meetings held and attended, 
and conferences and events visited throughout the first 24 months of the project. 
This will be updated in future progress reports. 
The main aims and objectives are being addressed through three main research 
projects.  
• Project 1 quantifies the carbon footprint of criminal offences.  
• Project 2 investigates the carbon intensity of crime related public services  
• Project 3 aims to analyse the carbon footprint of crime prevention measures. 
Progress to date has been diverse and the next steps discussed throughout this 
report highlight potential further impacts. Project 1 results publication within a 
journal paper will facilitate the integration of this model into HM Green Book 
guidance relating to the costs of crime, which may influence policy appraisal 
decisions. A submission to Home Office ministers on Project 2 results hopes to 
highlight opportunities for reducing the carbon intensity of crime-related public 
services. And lastly, Project 3 aims to assess crime prevention measures through a 
new lens, which may inform practitioners of designing out crime in the future.  
The overall aim is therefore to not only identify the carbon costs of crime but also 
highlight opportunities, either within central government policy formation, public 
service provision or through use of crime prevention measures, where this carbon 
footprint can be reduced in the future. The research project aims to identify win-
wins in terms of both enhanced security (less crime) and fewer carbon emissions 
and consequentially a more sustainable approach in the future regarding crime 
prevention.  
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1 Introduction 
This report provides an update of progress within the EngD project, the ‘Carbon Costs 
of Crime’ to the 30-month milestone. Commencing in May 2013, the project has 
several aims and objectives, listed below, and requires 6-monthly progress reports to 
be compiled to inform of progress to date and prepare plans for future work. This 
report updates progress to the 30-month milestone and follows on from the half-way 
point 24-month dissertation and Viva Voce exam held in May 2015. 
1.1 Aims and objectives 
The EngD project was designed to estimate the total carbon emissions of different 
types of crime. This includes both the emissions associated with criminal events and 
the costs and benefits of crime prevention solutions and policy. In turn, this will be 
used to identify opportunities to reduce this overall environmental impact. By first 
quantifying the carbon footprint of criminal offences, the savings achieved by 
preventing crime can be compared against the emissions associated with crime 
prevention schemes or products. The research project also aims to identify low carbon 
and demonstrably effective means of crime control in order to achieve win-win 
scenarios resulting in both a reduction of the levels of crime and environmental 
impact. The core research questions to be addressed throughout the project duration 
are: 
23. What are the total carbon emissions (in the form of a carbon footprint) attributable to crime? 
24. Which type of crime results in the most carbon emissions? 
25. Which aspects of crime emit the most carbon? 
26. Has the carbon arising from crime changed over time? 
27. How can we facilitate the likelihood that carbon emissions are taken into account within project/policy 
appraisals? 
28. How carbon intensive are crime-related public services? 
29. What are the carbon emissions associated with crime prevention schemes or products? 
30. How do these compare with the carbon emissions of the crimes the scheme aims to prevent?  
31. What measures (policy, projects or commitments) could be implemented to reduce the overall carbon 
emissions due to crime? 
Three projects have been formulated in order to address these research questions and 
progress of these is outlined in Chapter 3. 
• Project 1 estimates the overall carbon footprint of crime and addresses research questions 1-5.  
• Project 2 analyses the carbon footprint of specific crime-related public services addressing research 
question 6. 
• Project 3 attempts to estimate the carbon footprint of measures that aim to prevent burglary offences 
addressing research questions 7 and 8.  
Research question 9 will be discussed throughout to highlight areas where these 
emissions can be reduced. Table 1, overleaf, details the project timetable as a Gantt 
chart.  
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2 Project plans 
Table 1 shows a Gantt-chart, which outlines tasks of the research project that have 
been completed up to October 2015 (block purple) along with those planned for the 
next 18 months (hatched purple).  
The literature review process remains ongoing and new material is reviewed and used 
for drafting research papers and new projects accordingly. Throughout the research 
project, several academic requirements need to be met, including the attendance of 
modules (MSc level) throughout the 4-year scheme. Only one module remains to be 
completed in November 2015 after which the remaining time will be dedicated solely 
to the research project analysis and papers. Other academic requirements include 6-
monthly reports submitted to track progress, of which this is the 5th. Attendance at 
conferences, including the EngD annual conference, is also required, the most recent 
taking place in September 2015. 
In the last six months the research engineer has completed two academic modules, 
Environmental Law and Integrated Assessment and attended and passed the 24-month 
Viva Voce exam. The plans for Projects 1, 2 and 3 have been updated or amended 
following the suggestions received by internal and external examiners at the Viva 
exam. These are detailed within Section 3. The plans related to the writing of academic 
papers are projected to finish with a few months contingency in case of delays (the 
plan for Paper 1, for example, has had to be revised on several occasions).  
The Home Office Sustainability Report 2014-15, which includes an update of the EngD 
research project progress, has also been written and published online within this 
period. This was written by the Home Office Sustainable Development team with help 
from the research engineer, for further details see Appendix 3.   
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3 Progress 
3.1 Project 1 
Project 1 estimates the overall carbon footprint of crime and addresses several 
research questions, including: 
1. What are the total carbon emissions (in the form of a carbon footprint) attributable to 
crime? 
2. Which type of crime is the most carbon intensive? 
3. Which aspects of crime emit the most carbon? 
4. Has the carbon arising from crime changed over time? 
5. How can we facilitate the likelihood that carbon emissions are taken into account 
within project/policy appraisals? 
Following the Viva Voce exam in May (outcome letter in Appendix 1), supervisors 
agreed three follow up actions related to plans for Project 1. These are detailed below. 
1. To pursue a second academic paper related to the Project 1 estimates but written for a 
criminology audience.  
Professor Pease (external examiner for Viva) suggested that a paper highlighting the 
change in the impact of carbon since the observed drop in the amount of crime which 
has occurred (since the 1990s) would highlight the potential benefits of crime 
reduction in also reducing carbon emissions.  
The research engineer has begun the analysis and write-up for this extension of the 
Project 1 and has a provisional deadline of December for submission to a journal 
following any necessary supervisor revisions. This work related to the crime drop is 
also being showcased at the EngD conference in September as a poster along with an 
extended abstract (see Appendix 2). 
2. Investigate the College of Policing ‘What Works in Crime Reduction’ toolkit (College of 
Policing, 2015) which was mentioned by Professor Pease.  
The What Works toolkit may provide an opportunity to include the carbon cost of 
crime estimates as part of decisions taking to cut crime. The website hosts a Research 
Map to detail relevant and on-going policing related research in order to encourage 
collaboration and enable police officers to engage directly with researchers. The 
research engineer submitted a proposal to this Research Map on the Carbon Costs of 
Crime work and now appears on the website with contact details of the research team, 
see Figure 1.  
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Figure 11: What Works College of Policing Research Map (left) and Carbon Cost of Crime research page (right).
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3. Include a limitation of Project 1’s estimates as the extent of private security 
industries and their associated emissions is omitted.  
In order to address this limitation, a tentative estimate of the scale of this may be 
appropriate for inclusion in the final thesis or a criminology paper.  
In addition to these actions other progress related to Project 1 includes the 
submission of Paper 1 to the Journal of Industrial Ecology for publication in May 
2015. The editor, Professor Manfred Lenzen, contacted the Research Engineer to 
suggest that a revision of the paper was needed in order to address the potential 
implications of the rebound effect. This refers to the potential offset of emissions 
that may be saved as a result from any intervention, such as the schemes that 
prevent crime. In order to estimate the scale of this potential impact, we need to 
have answers to questions such as: how would public and private money 
currently spent on crime prevention be spent in the absence of crime? Once 
calculated, the emissions from this alternative scenario would represent the 
rebound effect. Thus, in order to conclude whether crime ‘costs’ society carbon, 
or indeed saves it, we would also need to consider the footprint of a society 
absent of crime and compare total emissions under each scenario. We believe 
however that a full estimate of this remains outside of the scope of our current 
study but discuss relevant assumptions necessary for this calculation and 
present a rough estimate within the revised paper.  
This rough estimate of the rebound effect has been incorporated into a re-drafted 
version, which also slightly re-frames the conclusions. The research team then 
resubmitted this new draft to the editor of the journal which has now been sent out 
for peer review.  
Following the intended publication of Paper 1, the intention is still to add the 
estimates of the carbon footprint of crime to the Home Office’s supplementary 
guidance relating to the valuation of crime within HM Treasury Green Book. The 
research engineer is working with the ‘costs of crime’ working group as part of an 
on-going piece of work to update this guidance and the ‘carbon costs of crime’ 
project work was included within the submission to government ministers as an 
additional aspect to be integrated into future estimates. A deadline for this works 
completion, however, is still not decided upon due to resource constraints within 
the Home Office team working on the update.   
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3.2 Project 2 
Project 2 analyses the carbon footprint of specific crime-related public services and 
investigates how carbon intensive crime-related public services are. So far the 
Home Office, as the Government department responsible for crime prevention 
policy, and Police forces, as the front line service in the fight against crime, have 
been assessed for their carbon intensity.  
In the last six-month period little work has been done in addition to that detailed in 
the 24-month report. The research engineer is in the process of sourcing more 
recent financial data for the year 2014-15 in order to produce an updated Home 
Office and Police force footprint. This update was not produced in time for this 
year’s Home Office sustainability report as it was last year but is planned for release 
later this year.  
This project does however still inform the Home Office of its ‘wider influence’ by 
providing this information on their supply chain emissions. The National Police 
Estates Group (NPEG) Environment Team highlighted potential conflicts with the 
financial data related to police force supply chain spend which has delayed any 
publication of a joint Home Office and police supply chain footprint report. The 
intention however is still to produce this report and a mechanism for calculating 
this year on year, but this work is likely to resume in the new year as this subject to 
less time pressure and will be resumed when the research paper from project 1 and 
the majority of project 3’s work is complete.  
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3.3 Project 3 
Project 3 attempts to estimate the carbon footprint of measures that aim to 
prevent burglary offences as this was highlighted within Project 1 as the offence 
that results in the largest proportion of emissions.  
Project 3 is on going and the purpose of this report is to simply outline progress and 
plans to date. A plan for the write-up of paper 3 was agreed between the Research 
Engineer and supervisors as of the end of July 2015. Table 2 outlines this plan with 
proposed deadlines.  
Table 10: Planned deadlines for Project 3 (Paper 3).  
Action Already started? Proposed deadline 
Literature review  
(Introduction and background) 
Yes – 24 mth report 
content  
 
Methodology 
(Worked out and written up) 
Yes – partly drafted  
(24 mth report) 
  
Analysis and Results 
(Refined and written up) 
No 
  
Discussion and conclusions 
(Prepare draft for submitting – revisions with 
supervisors) 
No 
 
Submit paper to journal - 
 
The deadlines have been met to date and the project remains on track. The 
introduction and background sections of the paper are drafted and the 
methodology outlined in principle. 
This project, and the associated paper, aims to assess several different crime 
prevention measures related to domestic burglary in order to assess their carbon 
footprint. The measures chosen include: 
• Secure doors and windows  
• Security lighting 
• Burglar alarms 
• CCTV systems 
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The aim is not to assess the effectiveness of these measures in preventing burglary 
as this can be found elsewhere and in much more depth. The purpose of this 
analysis is to assess these measures in terms of their environmental impact only in 
order identify whether some measures have a greater or less of an impact that 
others.  
Existing Life Cycle Assessment (LCA) studies, including Environmental Product 
Declarations (EPD), where available, will be used to estimate the impacts of these 
measures. The footprint of these measures will be compared against the footprint 
of an incidence of domestic burglary (project 1 results) in order to highlight those 
measures that have an overall net saving of carbon if the crime can be prevented. 
The results from this paper are intended for publication within a criminology 
journal, which is yet to be identified.  
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4 Impact of research 
It is important to update progress regarding the impact the project is having with 
respect to the sponsoring organisations, academic contribution and impact in the 
wider society/community. Over the last six-month period highlights include 
publication of the Home Office Sustainability Report (Home Office, 2015), the 
submission to Home Office officials and submission of Paper 1.  
The Home Office Sustainability Report 2014-15 includes an update of progress 
within the Carbon Costs of Crime research project and how this is helping to inform 
the department of its wider impact. The ‘to note’ submission was sent to Home 
Office officials including the Chief Economist Sam Brand and the Director General of 
the Crime and Policing group, Mary Calam (full submission in Appendix 4). This 
submission highlighted the research project’s recent achievements and encouraged 
wider dissemination of the findings throughout the department. As a result of this, 
a ‘lunch and learn’ session is being held with policy advisers and analysts within the 
Crime and Policing Group (CPG) directorate of the Home Office in November.  
The submission of Paper 1 to the Journal of Industrial Ecology (sent out to 
reviewers) was also significant in terms of academic impact and is hoped to be 
closely followed in the next six-month period by Paper 2 in order to share the 
results of the research with appropriate audiences.  
Appendix 3 provides full details of the project’s impacts, including meetings held 
and attended, and conferences and events visited throughout the first 30 months of 
the project. This will be updated in future progress reports. 
5 Plans for future work 
For the next 6-month period, the publication of Paper 1 remains a priority as this 
will facilitate the inclusion of these estimates within the costs of crime working 
group update to the costs of crime.  Paper 2 may also hopefully be completed 
within this time period owing to the relatively straightforward extension of Project 
1’s methodology for this second audience.  
Also within the next 6 months the last academic module will be attended, 
Communication Management. The Research Engineer also hopes to apply for an 
international academic conference in the New Year to showcase findings from 
Project 3 once they have been realised. 
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6 Summary 
This report has outlined progress so far within the EngD project ‘The Carbon Costs 
of Crime’ up to the 30-month milestone. Progress in the last 6-month period has 
centred on the outcomes of the 24-month dissertation and Viva Voce-examination 
and future plans have reflected changes proposed by the examiners.  
The overall aim of the project is to identify the carbon costs of crime and highlight 
opportunities, either within central government policy formation, public service 
provision or through use of crime prevention measures, where this carbon footprint 
can be reduced in the future. The research project aims to identify win-wins in 
terms of both enhanced security (less crime) and fewer carbon emissions for a 
lower crime and lower carbon future.  
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1 Introduction 
This report provides an update of progress within the EngD project, the ‘Carbon Costs 
of Crime’ to the 36-month milestone. Commencing in May 2013, the project has 
several aims and objectives, listed below, and requires 6-monthly progress reports to 
be compiled to inform of progress to date and prepare plans for future work. This 
report updates progress to the 36-month milestone. 
1.1 Aims and objectives 
The EngD project was designed to estimate the total carbon emissions of different 
types of crime. This includes both the emissions associated with criminal events and 
the costs and benefits of crime prevention solutions and policy. In turn, this will be 
used to identify opportunities to reduce this overall environmental impact. By first 
quantifying the carbon footprint of criminal offences, the savings achieved by 
preventing crime can be compared against the emissions associated with crime 
prevention schemes or products. The research project also aims to identify low carbon 
and demonstrably effective means of crime control in order to achieve win-win 
scenarios resulting in both a reduction of the levels of crime and environmental 
impact. The core research questions to be addressed throughout the project duration 
are: 
32. What are the total carbon emissions (in the form of a carbon footprint) attributable to crime? 
33. Which type of crime results in the most carbon emissions? 
34. Which aspects of crime emit the most carbon? 
35. Has the carbon arising from crime changed over time? 
36. How can we facilitate the likelihood that carbon emissions are taken into account within project/policy 
appraisals? 
37. How carbon intensive are crime-related public services? 
38. What are the carbon emissions associated with crime prevention schemes or products? 
39. How do these compare with the carbon emissions of the crimes the scheme aims to prevent?  
40. What measures (policy, projects or commitments) could be implemented to reduce the overall carbon 
emissions due to crime? 
Three projects have been formulated in order to address these research questions and 
progress of these is outlined in Chapter 3. 
• Project 1 estimates the overall carbon footprint of crime and addresses research questions 1-5.  
• Project 2 analyses the carbon footprint of specific crime-related public services addressing research 
question 6. 
• Project 3 analyses the carbon footprint of measures that aim to prevent burglary offences addressing 
research questions 7 and 8.  
Research question 9 will be discussed throughout to highlight areas where these 
emissions can be reduced. Table 1, overleaf, details the project timetable as a Gantt 
chart.  
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2 Project plans 
Table 1 shows a Gantt-chart, which outlines tasks of the research project that have 
been completed up to April 2016 (block purple) along with those planned for the last 
12 months (hatched purple).  
The literature review process remains ongoing and new material is reviewed and used 
for drafting research papers and to contribute towards the final thesis accordingly. 
Throughout the research project, several academic requirements need to be met, 
including the attendance of modules (MSc level) throughout the 4-year scheme. All 
modules have now been completed, meaning that the remaining time will be 
dedicated solely to the research project analysis and papers. Other academic 
requirements include 6-monthly reports submitted to track progress, of which this is 
the 6th.  
Attendance at conferences is also required, including the annual EngD conference to 
be held at the University of Surrey later this year in June 2016.  In the last six months, 
the research engineer attended the Crime Survey Users Conference (hosted by the UK 
Data Service, abstract in Appendix 1) in December. In the next six-month period there 
are plans to attend the Environmental Criminology and Crime Analysis Symposium 
(ECCA- annual informal meeting or leading researchers) in Germany in June.  
Throughout the last six months the research engineer has continued work on projects 
1 and 3. Project 2 has largely been completed and only requires updates of the data for 
the final thesis. A highlight of the last six months was the acceptance of a first 
academic paper (Paper 1 on the carbon cost of crime estimates) to be published within 
the Journal of Industrial Ecology.   
The plan for the next six months includes submission of a second academic paper 
(Paper 2 on the carbon impact of the crime drop) to a criminology based journal (likely 
British Journal of Criminology) and continued research analysis and work for a third 
paper (Paper 3 on the carbon footprint of burglary prevention products), also aimed at 
a criminology journal.  
The research engineer is also contributing to an update on the costs of crime toolkit 
(part of Project 1), which is being lead by Home Office crime and policing analysis 
economists. 
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3 Progress 
3.1 Project 1 
Project 1 estimates the overall carbon footprint of crime and addresses several 
research questions, including: 
6. What are the total carbon emissions (in the form of a carbon footprint) attributable 
to crime? 
7. Which type of crime is the most carbon intensive? 
8. Which aspects of crime emit the most carbon? 
9. Has the carbon arising from crime changed over time? 
10. How can we facilitate the likelihood that carbon emissions are taken into account 
within project/policy appraisals? 
In the last six-month period the research engineer has had Paper 1 (carbon cost of 
crime estimates) accepted to be published within the Journal of Industrial Ecology 
(currently in final editing and proofreading stages). It was intended that this 
publication would facilitate the inclusion of these estimates within the Home Office 
costs of crime toolkit update (lead by crime and policing analysis economists in the 
Home Office).  A submission to commission this update was sent to Home Office 
ministers in March 2016 and subject to acceptance of this proposal, the research 
engineer with work with this team to integrate the estimates within the updated 
toolkit.  
The research engineer has also drafted a second paper, extending these estimates 
over time and relating the estimates to the savings in terms of carbon of the ‘crime 
drop’ (the notable drop in crime within western countries since the mid 1990s). This 
is intended to be submitted to the British Journal of Criminology and was the focus 
of the presentation given at the Crime Survey Users Conference. The latest draft of 
this paper can be found in Appendix 2. 
3.2 Project 2 
Project 2 analyses the carbon footprint of specific crime-related public services and 
investigates how carbon intensive crime-related public services are. So far the 
Home Office, as the Government department responsible for crime prevention 
policy, and Police forces, as the front line service in the fight against crime, have 
been assessed for their carbon intensity.  
In the last six-month period the research engineer has sourced more recent 
financial data for the year 2014-15 in order to produce an updated Home Office and 
Police force footprint (in addition to that detailed in the 24-month report). This 
update is planned to be included within the next Home Office sustainability report. 
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There remains a delay in any publication of a joint Home Office and police supply 
chain footprint report to publish these estimates as the National Police Estates 
Group (NPEG) Environment Team highlighted potential conflicts with the financial 
data related to police force supply chain spend. The intention however is still to 
produce this report and a mechanism for calculating this year on year, but this work 
remains a lower priority than Projects 1 and 3, which have taken up the majority of 
the last six-month period.  
3.3 Project 3 
Project 3 attempts to estimate the carbon footprint of measures that aim to 
prevent burglary offences as this was highlighted within Project 1 as the offence 
that results in the largest proportion of emissions.  
Project 3 is on going and the purpose of this report is to simply outline progress and 
plans to date. A plan for the write-up of Project 3 was agreed between the Research 
Engineer and supervisors as of the end of July 2015, and this was revised in 
February to reflect extended time needed for revisions to Paper 1. This meant that 
the design of the methodology for Project 3 was only refined in February 2016, 
pushing back these deadlines slightly, but maintaining the July 2016 deadline to 
have a prepared draft ready to submit to a journal.  
This project, and the associated paper, aims to assess several different crime 
prevention measures related to domestic burglary in order to assess their carbon 
footprint. The measures chosen include: 
• Window locks 
• Door locks (double or deadlocks) 
• Security lighting (on a sensor) 
• Burglar alarms 
• CCTV systems 
The purpose of this analysis is to assess these measures in terms of their 
environmental impact (carbon footprint) in order identify whether some measures 
have a greater or less of an impact that others. The aim is not to assess the 
effectiveness of these measures in preventing burglary as this can be found 
elsewhere and in much more depth. For example a study by  Tseloni et al., (2014) 
estimated Security Protection Factors (SPFs) for these products, the higher of which 
indicated a higher level of security (or lower chance of burglary) afforded by 
different products, either on their own or in combination. Project 3 aims to 
combine information about the environmental impact with this measure of 
effectiveness in order to assess whether certain crime prevention measures can be 
highlighted as both secure and low carbon.  
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Existing Life Cycle Assessment (LCA) studies, known as Environmental Declarations, 
where available, will be used to estimate the carbon footprint of these measures. 
The footprint of these measures will also be compared against the footprint of an 
incidence of domestic burglary (project 1 results) in order to highlight those 
measures that have an overall net saving of carbon if the crime can be prevented. 
The results from this paper are intended for publication within a criminology 
journal, which is yet to be identified.  
4 Impact of research 
It is important to update progress regarding the impact the project is having with 
respect to the sponsoring organisations, academic contribution and impact in the 
wider society/community. Over the last six-month period, highlights regarding 
impacts of the project include the acceptance of Paper 1 for publication within the 
Journal of Industrial Ecology, presentation at the Crime Survey Users Conference 
and the workshop run as a Home Office representative at the PwC Building Public 
Trust Awards.  
The acceptance of Paper 1 to the Journal of Industrial Ecology was significant in 
terms of academic impact and is hoped to be closely followed in the next six-month 
period by Papers 2 and 3 in order to share the results of the research with 
appropriate audiences.  
Attendance and, in particular, presentations at conferences not only shares the 
research findings to wider audiences but feedback received from delegates directly 
impacts on the projects plans and outcomes. The Crime Survey Users Conference 
attendance was immensely helpful as it introduced the research engineer’s work to 
a research team in Nottingham Trent University (Professor Tseloni and team) and 
allowed a partnership to be made to help shape the work of Project 3 looking at 
burglary prevention devices. Combining the research engineers’ work with previous 
research will allow not only the carbon impact of these products to be estimated 
but this can be combined with measures of the effectiveness of these products 
(termed the Security Protection Factor or SPF). This collaboration will allow the 
identification of products which are not only effective but also low carbon, which 
directly addresses one of the aims of this research project.  
The research engineer and principle industrial supervisor attended a luncheon 
organised by PwC for the Building Public Trust Awards (BPTAs) and hosted a Home 
Office stall as part of a Sustainability Workshop and presented about ‘wider impacts 
in reporting’. The Carbon Cost of Crime project was highlighted as an area which 
enables the Home Office reporting to look at wider aspects of sustainability related 
to the Government department. The stall at the workshop was very well received 
by the attendees and details about the research work was shared by PwC in a blog 
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post following the event, which broadens the scope of potential audiences for the 
research work.  
Appendix 3 provides a full record of the project’s impacts, including meetings held 
and attended, and conferences and events visited throughout the last 36 months of 
the project. This has been updated and will be added to in future progress reports. 
5 Plans for future work 
For the next 6-month period, Project 3, along with the aim to submit Paper 2 
remains a priority. The research engineer plans to attend an international 
symposium (Environmental Criminology and Crime Analysis- ECCA 2016) in 
Germany and potentially also hopes to apply for a further international academic 
conference later in the year in order to showcase findings from Project 3 once they 
have been realised.  
6 Summary 
This report has outlined progress so far within the EngD project ‘The Carbon Costs 
of Crime’ up to the 36-month milestone. Progress in the last 6-month period has 
centred on the publication of Paper 1 and work on Project 3.   
The overall aim of the project is to identify the carbon costs of crime and highlight 
opportunities, either within central government policy formation, public service 
provision or through use of crime prevention measures, where this carbon footprint 
can be reduced in the future. The research project aims to identify win-wins in 
terms of both enhanced security (less crime) and fewer carbon emissions for a 
lower crime and lower carbon future.  
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1 Introduction 
This report provides an update of progress within the EngD project, the ‘Carbon Cost of 
Crime’. Commencing in May 2013, the project has several aims and objectives, listed 
below, and requires 6-monthly progress reports to be compiled to inform of progress 
to date and prepare plans for future work. This report updates progress to the 42-
month milestone. 
1.1 Aims and objectives 
The EngD project was designed to estimate the total carbon emissions of different 
types of crime. This includes both the emissions associated with criminal events and 
the costs and benefits of crime prevention solutions and policy. In turn, this will be 
used to identify potential opportunities to reduce this overall environmental impact. 
By first quantifying the carbon footprint of criminal offences, the savings achieved by 
preventing crime can be compared against the emissions associated with crime 
prevention schemes or products. The research project also aims to identify low carbon 
and demonstrably effective means of crime control in order to achieve win-win 
scenarios resulting in both a reduction of the levels of crime and environmental 
impact. The core research questions to be addressed throughout the project duration 
are: 
41. What are the total carbon emissions (in the form of a carbon footprint) attributable to crime? 
42. Which type of crime results in the most carbon emissions? 
43. Which aspects of crime emit the most carbon? 
44. Has the carbon arising from crime changed over time? 
45. How can we facilitate the likelihood that carbon emissions are taken into account within project/policy 
appraisals? 
46. How carbon intensive are crime-related public services? 
47. What are the carbon emissions associated with crime prevention schemes or products? 
48. How do these compare with the carbon emissions of the crimes the scheme aims to prevent?  
49. What measures (policy, projects or commitments) could be implemented to reduce the overall carbon 
emissions due to crime? 
Three projects have been formulated in order to address these research questions and 
progress of these is outlined in Chapter 3. 
• Project 1 estimates the overall carbon footprint of crime and addresses research questions 1-5.  
• Project 2 analyses the carbon footprint of specific crime-related public services addressing research 
question 6. 
• Project 3 analyses the carbon footprint of measures that aim to prevent burglary offences addressing 
research questions 7 and 8.  
Research question 9 will be discussed throughout to highlight areas where these 
emissions can be reduced. Table 1, overleaf, details the project timetable as a Gantt 
chart.  
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2 Progress 
Table 1 shows a Gantt-chart, which outlines tasks of the research project that have 
been completed up to October 2016 (block purple) along with those planned for the 
last 6 months (hatched purple).  
The literature review process remains on-going and new material is reviewed and 
used for drafting research papers and to contribute towards the final thesis 
accordingly. Throughout the research project, several academic requirements need 
to be met, including the attendance of modules (MSc level) throughout the 4-year 
scheme. All modules have now been completed, meaning that the remaining time 
will be dedicated solely to the research papers and write-up of the final thesis. 
Other academic requirements include 6-monthly reports submitted to track 
progress, of which this is the 7th.  
Attendance at conferences is also required. In the last six months, the research 
engineer attended the annual EngD conference that was held at the University of 
Surrey in June 2016 and the Environmental Criminology and Crime Analysis 
Symposium (ECCA- annual informal meeting of leading researchers) in Germany, 
also in June. In the next six-month period, the research engineer is registered to 
attend the Australia and New Zealand Society of Criminology (ANZSOC 2016) 
conference in Hobart, Tasmania (see accepted abstract in Appendix 2).  
Throughout the last six months the research engineer has continued work on 
projects 1 and 3 predominantly as Project 2 has largely been completed. A highlight 
of the last six months was the publication of the first academic paper within the 
Journal of Industrial Ecology (Paper 1 on the carbon cost of crime estimates – see 
Appendix 3).  Also the publicity surrounding this paper following its publication was 
very significant in terms of impact.  
Also, within the last six months Paper 2 was submitted to the British Journal of 
Criminology (see latest draft in Appendix 4). Following on from comments received 
from the editor this submission was revised before being sent back to the editor 
and sent out for review (decision expected by November as 10 week period advised 
for the review process). Work continues on writing up Paper 3 (the carbon footprint 
of burglary prevention products – see latest draft in Appendix 5), which is also 
aimed at a criminology journal and will hopefully be submitted within the next few 
months.  
The research engineer is also contributing to an update on the costs of crime toolkit 
(part of Project 1), which is being lead by Home Office Crime and Policing Analysis 
(CPA) economists with a provisional publication date of December 2016.  
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3 Impact of research 
It is important to update progress regarding the impact the project is having with 
respect to the sponsoring organisations, academic contribution and impact in the 
wider society/community. Over the last six-month period, highlights regarding 
impacts of the project include the publication of Paper 1 within the Journal of 
Industrial Ecology, and the surrounding publicity. As part of the communications 
plan for the publication press releases were drafted for circulation to the publisher 
(Wiley), the University, the sponsoring organisations (Home Office and Secured by 
Design) and other relevant outlets. Following on from these press releases several 
articles were written which covered the research paper’s findings, including Science 
Magazine, ENDs report, SDRN newsletter and the New York Times (article titles and 
links listed in Table 2).  
Table 13: Online articles found relating to the publication of Paper 1 (Skudder et al., 2016).  
Outlet Article Title 
Date 
Published 
Link 
New York 
Times 
How Lowering Crime Could 
Contribute to Global Warming 
03/08/16 
http://www.nytimes.com/2016/08/04/science/cli
mate-change-rebound-
effect.html?emc=eta1&_r=0 
Science 
Magazine 
Does crime curb or contribute to 
climate change? 
28/06/16 
http://www.sciencemag.org/news/2016/06/does-
crime-curb-or-contribute-climate-change 
SDRN 
Addressing the Carbon-Crime Blind 
Spot: A Carbon Footprint Approach 
29/06/16 
http://www.sd-research.org.uk/research-and-
resources/addressing-carbon-crime-blind-spot-
carbon-footprint-approach 
ENDS 
report 
Study finds burglars leave a huge 
carbon footprint 
30/06/16 
http://www.endsreport.com/article/53039/study-
finds-burglars-leave-a-huge-carbon-footprint  
Secured by 
Design 
Estimating the carbon footprint of 
crime 
01/08/16 
http://www.securedbydesign.com/news/estimatin
g-the-carbon-footprint-of-crime/  
Home 
Office 
Carbon crime blind spot research 
summary 
05/08/16 
https://www.gov.uk/government/publications/ho
me-office-sustainability-report-2015-to-2016  
University 
of Surrey 
Estimating the carbon footprint of 
crime 
01/07/16 
http://www.surrey.ac.uk/mediacentre/press/2016
/estimating-carbon-footprint-crime 
Pan 
European 
Networks 
Study estimates carbon footprint of 
crime 
12/07/16 
http://www.paneuropeannetworks.com/defence/s
tudy-estimates-carbon-footprint-of-
crime/?utm_source=MailingList&utm_medium=e
mail&utm_campaign=defence+newsletter 
The Crime 
Prevention 
Website 
Addressing the carbon crime blind 
spot 
12/07/16 
https://thecrimepreventionwebsite.com/b/1534/c
rime-prevention-news/2016/jul/12/addressing-
the-carbon-crime-blind-spot/ 
Professional 
Security 
Carbon footprint of crime 02/08/16 
http://www.professionalsecurity.co.uk/news/case-
studies/carbon-footprint-of-crime/ 
The research was presented at the ECCA conference in Germany in June, further 
promoting the findings within the criminology community. Attendance and, in 
particular, presentations at conferences not only shares the research findings to 
wider audiences but feedback received from delegates directly impacts on the 
projects plans and outcomes.  
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Appendix 1 provides a full record of the project’s impacts, including meetings held 
and attended, and conferences and events visited throughout the last 42 months of 
the project. This has been updated and a version will be included within the final 
thesis.  
4 Plans for future work 
For the next 6-month period, the write-up of the final thesis will be the main 
priority, alongside the submission of Paper 3 to a criminology journal. The research 
engineer will attend an international conference (Australia and New Zealand Society 
of Criminology – ANZSOC 2016) in Hobart, Tasmania in November in order to 
showcase findings from Project 3 (not previously presented at any other 
conference).  
5 Summary 
This report has outlined progress so far within the EngD project ‘The Carbon Costs 
of Crime’ up to the 42-month milestone. Progress in the last 6-month period has 
centred on the publication of Paper 1, submission of Paper 2 and work on Project 3.   
The overall aim of the project is to identify the carbon costs of crime and highlight 
opportunities, either within central government policy formation, public service 
provision or through use of crime prevention measures, where this carbon footprint 
can be reduced in the future. The research project also aims to identify win-wins in 
terms of both enhanced security (less crime) and fewer carbon emissions for a 
lower crime and lower carbon future.  
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